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Chapter 1 
as the direct or indirect result of an external force, with or without disruption of 
structural continuity”1. According to the World Health Organization, trauma is 
accounting for 9% of global mortality2. In addition, tens of millions of people survive2. 
system incorporating body region (e.g., head), severity (e.g., minor), and structure of 
injury (e.g., contusion or fracture)3. Patients usually have multiple injuries and thus 
receive multiple AIS codes. Therefore, to evaluate overall injury severity, the Injury 
Severity Score (ISS) can be calculated by the sum of the squares of the AIS codes of 
the (maximum) three most severe injured body regions3. Patients with an ISS > 15 are 
4.
Throughout this thesis, the terms ‘physical trauma’, ‘trauma’, ‘traumatic injury’, 
and ‘injury’ will be used interchangeably to indicate our patient population.
1.2 Trauma in The Netherlands: epidemiology and care system
In 2017, nearly 80.000 patients were admitted to a hospital in the Netherlands because 
of their trauma5. Their mean age was 55 years (standard deviation, SD: 30 years) and 
50% were female5. The most frequent causes of injury were falls (61%) followed by 
5. Twenty percent of patients sustained a hip fracture; they 
were on average 79 years (SD: 13 years) and two-thirds of this subgroup was female5. 
Eight percent of all patients were admitted to an intensive care unit. About 5% of the 
population was severely injured of whom two-thirds were male5. The most frequent 
the injuries. The survival rate of trauma is 98%5. Since the majority of patients survive, 
it is important to explore other outcomes besides mortality, including physical and 
psychosocial sequelae of injuries.
The Dutch Trauma Registry (DTR) was founded in 2007 to register characteristics 
of all individuals who have been admitted to a hospital after treatment at an emergency 
department within 48 hours after their trauma5. The DTR receives input from 11 
trauma regions and thereby local trauma registries in The Netherlands5. Each trauma 
region has one level I trauma center, in which all relevant facilities and specialties 
for trauma care are present6. All other hospitals in each region are level II or level III 
trauma centers which have more restricted capacities concerning trauma care (e.g., 
no neurosurgical facilities to adequately treat brain injuries)6.
BNW_Maria Kara_V3.indd   8 24-04-20   17:11
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1.3 Physical sequelae of trauma
Physical problems can differ depending on time elapsed from injury, the type of 
trauma, and injured body region. For instance, patients with lower limb injuries 
may have different disabilities compared to patients with a traumatic brain injury. 
During hospitalization, complications such as wound infections or bleedings can 
occur related to the injury or required medical treatment7,8. After hospital discharge, 
patients may have problems with self-care and nearly half of patients may require 
service utilisation7,9. Up to six years after trauma, approximately 60% of patients suffer 
from persisting pain10,11. Fatigue is reported by 50% to 70% of injured patients12,13. 
Moreover, between 25% and 50% of the trauma patients report reduced mobility14,15. 
In sum, a trauma can have various physical sequelae which in turn affect patients’ 
daily activities and quality of life (QoL)9,16-19. Nonetheless, research indicates that for 
QoL psychosocial problems post-injury may be as important as physical functioning, 
or even more strongly related to impaired QoL19-22.
1.4 Psychosocial sequelae of physical trauma
Psychosocial problems refer to a composite of psychological (i.e., thoughts and feelings) 
and social (i.e., social relationships, employment, leisure) problems as experienced or 
reported by patients after physical trauma23-25. It is important to study psychosocial 
problems after physical trauma because those problems are associated with persistent 
pain26, impaired physical recovery27-29, and reduced QoL16,22,30,31.
There is a growing body of literature concerning psychosocial problems after injury, 
with a focus on depressive symptoms, anxiety symptoms, and post-traumatic stress 
symptoms (PTSS)32-34 35, 
negative body image36, and various social problems such as reduced quantity and/or 
quality of social relationships37, sexual problems38, and problems with return to work39. 
As early as two weeks post-injury, 25%40 to 76%41 of patients report psychosocial 
problems. Psychiatric disorders include depressive disorders42, anxiety disorders43, 
and post-traumatic stress disorder (PTSD)44. The prevalence of such disorders vary 
from 7%44 to 25%43 between three to 12 months after trauma. Prevalence rates vary 
partly due to methodological differences. Overall, two methods of assessment can 
be distinguished: self-report instruments, which measure symptoms, and diagnostic 
interviews, which assess psychiatric disorders.
1
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1.5 Psychosocial screening: what is done and what not
21,28, 
early detection of those problems is vital. Screening may facilitate early recognition 
of psychosocial problems45. In fact, one study indicated that mental health screening 
were diagnosed with PTSD or depressive disorder46. This study only incorporated 
psychological themes, no social issues.
Screening is not routinely performed within trauma care, while in oncological care, 
guidelines about screening for psychosocial distress have been developed47,48. These 
a psychological, social, and/or spiritual nature that may interfere with the ability 
to cope effectively with cancer, its physical symptoms, and its treatment’49. The 
recommended screening instrument is the Distress Thermometer/Problems List, 
which measures physical, emotional, familial, practical, and religious problems50. This 
instrument incorporates some psychosocial, but also physical and religious concerns. 
Other instruments measuring psychosocial problems and used in healthcare, are 
questionnaires which tend to focus on one or two psychosocial problems, such as 
the Hospital Anxiety and Depression Scale (HADS), which measures symptoms of 
depression or anxiety51 or the Impact of Events Scale (IES) which assesses PTSS52. 
Although these instruments are often used53-58, they do not include a broad spectrum of 
psychosocial problems. These instruments could be combined with other instruments 
used in trauma research to measure different psychosocial problems, such as the 
Rosenberg Self-Esteem Scale (to assess self-esteem)35, the Social Support Questionnaire 
(measuring perceived and satisfaction with social support)59, the Golombok Rust 
Inventory of Sexual Satisfaction (evaluates sexual functioning and satisfaction)60, 
or the Symptom CheckList (measuring various psychological and psychosomatic 
complaints)61. However, combining all these instruments would result in a very 
lengthy questionnaire. A short and easy to complete broad screening instrument 
would facilitate detection of those patients at risk for psychosocial problems, after 
which certain issues can be assessed more in depth62. More importantly, even if these 
questionnaires would be combined and shortened, it is unclear whether this new 
instrument would then include all relevant psychosocial problems for trauma patients 
or whether there would be themes missing. Therefore, it is essential to include patients’ 
perspectives in the earliest phases of instrument development73.
Screening for psychosocial problems after physical trauma is still innovative, while 
its importance is increasingly acknowledged45,46,65. Two guidelines have been published 
which mention screening after trauma. The American College of Surgeons recommends 
BNW_Maria Kara_V3.indd   10 24-04-20   17:11
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the Patient Health Questionnaire (PHQ) as a screening instrument to detect depressive 
symptoms after traumatic injuries63. The Dutch Federation of Medical Specialists has 
published a guideline which states that patients with spinal cord injury should be 
64. 
In short, these guidelines focus on screening for depressive symptoms, but other 
psychosocial problems may also be relevant after trauma and might be useful to screen 
for. Existing studies among trauma patients tend to focus on depressed mood66,67 
or PTSS/PTSD68,69, whereas injured patients can also experience problems such as 
anxiety32 70, employment-related problems71, and impaired 
social59 and sexual72 life. In this thesis, we explored which problems are relevant after 
trauma by reviewing the literature and conducting focus groups with patients and 
health care professionals. Subsequently, it could be concluded that a broad screening 
instrument developed for and validated among trauma patients does not yet exist. 
This thesis presents such an instrument: the Psychosocial Screening Instrument for 
physical Trauma patients (PSIT).
1.6 Development and implementation of an instrument: rationale 
for a stepwise approach
Different methodologies can be used when developing an instrument. For instance, 
some questionnaires have been developed based on literature and/or input from health 
care professionals (HCPs)23. Even more, including perspectives of patients in the earliest 
phases of questionnaire development is essential to ensure adequate content validity73. 
By combining all these different methods and apply them systematically, the risk of 
missing an important theme is minimized and content validity of the PSIT is maximized. 
Hence, we use a stepwise approach in the development of the PSIT (Table 1).
Implementation methods can be viewed within a diffusion-dissemination-
implementation continuum74. Diffusion refers to a passive, untargeted spread of an 
innovation75. Dissemination refers to an active approach of spreading this innovation 
to the target audience75. Finally, implementation refers to the process of putting to 
use or integrating an innovation75. Various ways exists for the implementation of an 
innovation. It can be argued that a stepwise approach is the most sensible choice76. 
Implementation is an iterative process which can be hampered or facilitated by 
different factors. Such barriers and facilitators can be related to individual, social, 
organisational or economic factors77. Hence, in the process of dissemination and 
implementation, different activities should be undertaken76. Implementing an 
innovation requires time and the appropriateness of strategies and activities can 
1
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differ between settings and innovations. Therefore, it is sensible to start small, for 
instance with a pilot study to explore the feasibility of implementing the innovation 
and to conduct a process evaluation78 to identify the logistics needed to facilitate 
implementation, scale-up, and sustainability of the implementation76,79. As a result, 
following the development and psychometric evaluation of the PSIT, we conducted a 
feasibility study (Table 1).
1.7 Aims and outline of this thesis
The aims of this thesis were to describe psychosocial problems after physical trauma, 
to explore whether it is needed to develop a new screening instrument. Since this was 
the case, we developed and evaluated the psychometric properties of a psychosocial 
screening instrument which can be used among injured adults. Furthermore, 
the feasibility of adding the instrument to routine trauma care was explored and 
recommendations for future implementation are made. Table 1 presents the steps in 
the different phases of developing, validating, and implementing the PSIT. These steps 
are in accordance with existing methodologies73,80,81.
Chapters 2 and 3 present a systematic evaluation of the literature on psychosocial 
problems following physical trauma. In Chapter 2
problems are experienced by injured adults, which resulted in a provisional item list. 
This list was used in subsequent steps of this research project. Chapter 3 focuses on 
prospective cohort studies in order to explore the course of psychosocial problems 
after trauma.
Chapter 4 describes views of patients and HCPs regarding psychosocial problems 
post-trauma. Besides, patients and HCPs are asked for feedback on the provisional 
item list resulting from Chapter 2. Subsequently, the most urgent themes could be 
selected to develop a preliminary version of the Psychosocial Screening Instrument for 
physical Trauma patients, the PSIT. The focus of Chapter 5
and evaluating its psychometric properties. Next, a feasibility study was conducted 
to explore the possibility of adding the PSIT to standard care (Chapter 6). Chapter 
7 contains a comprehensive discussion of this thesis, methodological considerations, 
and future research and clinical directions.
BNW_Maria Kara_V3.indd   12 24-04-20   17:11
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Table 1. Stepwise approach of developing, validating, and implementing the PSIT.
Phase Objectives Method(s) Chapter(s)
I Explore the need for a new psychosocial 
screening instrument, generate issues, 
their importance, and selection of the 
most urgent problems to develop the 
preliminary PSIT
Systematic review




II Finalizing the PSIT and evaluation of its 
psychometric properties
Administration of the PSIT 
and  additional questionnaires 
measuring similar constructs 
PSIT to a subgroup two weeks 
after inclusion
5
III Explore the feasibility of adding the 
PSIT to routine trauma care
Administration of the PSIT to
 consecutively admitted trauma
Process evaluation among HCPs
6
Abbreviations: PSIT=Psychosocial Screening Instrument for physical Trauma patients; 
HCPs=Health Care Professionals.
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Psychosocial problems 










Background: Psychosocial problems post-injury may negatively affect patients’ 
quality of life, but often remain unrecognized in clinical practice. Screening 
may assist in early recognition of these problems, yet it is unclear whether an 
instrument exists that can be used as a psychosocial screening instrument. This 
systematic review aimed to examine (i) psychosocial problems experienced by 
patients after injury and (ii) which instruments were used to assess those problems. 
Methods: PubMed, CINAHL, Cochrane, and PsycINFO were screened to identify 
eligible papers. Search terms were related to physical trauma, injury, and 
psychosocial problems. Reference lists of included studies were hand searched 
to identify additional studies. Studies were eligible if they included patients with 
were written in English, and were published between January 1990 to July 2018. 
Extracted data included country where the study was conducted, sample size, trauma 
type, age, time post-injury, design, instrument, and results. Problems were divided 
 
Results: In total, 191 articles were included in this review of which 162 quantitative, 
largely similar psychosocial problems, namely mood disturbances, post-traumatic 
stress symptoms and disorder, anxiety symptoms and disorder, body image 
issues, poor self-esteem, distress, impaired social relationships, employment-
related problems, and sexual problems. These problems were found in different 
(e.g., worries about bladder/bowel issues) following spinal cord injury. The most 
frequently used instruments were the Hospital Anxiety and Depression Scale 
(self-report) and the Structured Clinical Interview for DSM (diagnostic interview). 
Conclusion: Various psychosocial problems are described across trauma populations 
and study designs. However, the scope of the current instruments includes mainly 
into the generic themes.  Therefore, the results of this review will form the basis of a 
psychosocial screening instrument for physical trauma patients.




millions of persons living with physical disabilities and/or psychosocial problems1. 
Psychosocial problems can be considered as a composite of psychological (i.e., thoughts 
and feelings) and social (i.e., relationships, employment, leisure) problems as reported 
research regarding psychological and social sequelae of various health conditions 
including injury2-4. Psychosocial problems may have a negative impact on persistent 
pain5, physical functioning6,7, and patients’ quality of life (QoL), which was measured 
up to two years post-trauma8-10. Therefore, early detection of these problems is 
lives. Detection can be challenging for several reasons: health care providers (HCPs) 
11 or patients may 
normalize their psychosocial problems12. Systematic screening may assist in early 
detection of psychosocial problems13. It is important to know which psychosocial 
problems are experienced by trauma patients and, thereby, to know which problems 
should be screened for and if there are instruments that measure those psychosocial 
problems. 
Several reviews have addressed the psychosocial impact of injury2,14-23 in which 
some focused on subpopulations (e.g., burn injury14,15 or orthopaedic trauma17,21) and/
18 or sexual problems19). 
Two-thirds of these reviews only included quantitative studies. Reviews that also 
included qualitative research showed additional psychosocial issues. For example, 
Wiseman et al.20 described quantitative (n=35) and qualitative (n=4) articles assessing 
mental health following a physical trauma. Both study designs revealed similar themes, 
namely post-traumatic stress symptoms (PTSS) or post-traumatic stress disorder 
(PTSD), depressive symptoms, and anxiety symptoms. However, the qualitative 
studies also highlighted other emotional challenges, such as dealing with physical 
disabilities, unanticipated psychological consequences (e.g., long-lasting feelings of 
insecurity and vulnerability). Moreover, those studies also showed patients’ need for 
– and perceived lack of – psychological aftercare besides their physical rehabilitation, 
which contributed to increased anxiety for some patients20. Although this review 
provided additional knowledge about the psychosocial impact of injury by including 
quantitative and qualitative studies, the focus was still on mental health problems. 
Yet social problems, such as loneliness or sexual problems, might also be experienced 
by trauma patients.   
2
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a comprehensive overview of psychosocial problems following physical trauma, 
irrespective of type and severity, and including various study designs, is currently 
lacking. Therefore, it is still unclear which problems are experienced by injured 
patients. The objectives of this systematic review were to examine (i) psychosocial 
problems in patients after physical trauma and (ii) which instruments have been 
used to assess those problems. This review will result in a list with psychosocial 
problems following injury, thereby providing a comprehensive overview which 
informs researchers and HCPs about psychosocial sequelae of physical trauma. Based 
on this list, we can examine whether a short and easy instrument is already available 
that screens for those problems or whether a new instrument should be developed. 
 
Methods
The protocol for this systematic review was registered on PROSPERO 
(CRD42016039298). The databases PubMed, CINAHL, Cochrane, and PsycINFO were 
searched in July 2018 with search strategies containing a combination of MeSH terms 
and text words related to physical trauma and injury (to indicate the population) and 
psychosocial problems (to indicate the outcomes). Appendix 1 presents the search 
article was available, and (v) the study was published between January 1990 to July 
2018. This time frame was chosen for two reasons: (i) to extend the search performed 
by Wiseman et al.20 and (ii) to capture the time period in which the attention for 
the patients’ perspective in healthcare has increased24. Editorials, expert opinions, 
controlled trials, reviews, meta-analyses, and case-reports were excluded. Titles and 
abstracts of studies were screened by one researcher (MK) to identify studies that 
potentially met the inclusion criteria. The full texts of these studies were then assessed 
for eligibility. Three authors (MK, BDO, TG) discussed the study selection process. The 
reference lists of the included articles were screened to identify additional studies. 
Extracted information included country were the study was conducted, sample 
size, trauma type (in accordance with the categories of the original studies), age, time 
post-injury, study design, instrument, and study results. Study results were divided 
BNW_Maria Kara_V3.indd   24 24-04-20   17:11
25
Psychosocial problems post-injury
could be a useful strategy in the categorization of psychosocial problems after injury. 
Although existing frameworks contain some psychosocial outcomes, they are still 
largely focused on physical functioning or on other populations than injured adults 
(e.g., children, psychological trauma)25,26. If the problem was measured by means of 
self-report, this is described as a symptom. Problems assessed by using a diagnostic 
interview were labelled as a disorder. If psychosocial problems were assessed by 
using self-developed and non-validated questions, we labelled these as self-developed 
questions. Before presenting the results, it should be noted that the Diagnostic and 
Statistical Manual of Mental Disorder (DSM) criteria of acute stress disorder (ASD) 
and PTSD (and therefore the diagnostic interviews) changed over time, affecting the 
prevalence rates of these disorders. ASD was included in the fourth edition of the 
DSM-IV27 and could not be assessed by studies which have used the criteria of the 
third edition (DSM-III). In this review, we adhered to the labels of PTSS or PTSD in 
accordance with the authors of the studies applying the DSM-III criteria.
Due to the heterogeneity of the included studies and the research question, a meta-
analysis was not conducted. In addition, considering the aims of this review, there is no 
need to classify studies into various levels of evidence. Therefore, a quality assessment 





The search strategy yielded 9434 records. Duplicates were removed and 8843 titles 
and abstracts were screened. After excluding 7845 records and assessing 998 full 
texts, 191 articles were included (Figure 1). 
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Figure 1. Flowchart of study selection process.
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In total, 162 quantitative (10 case-control, 89 cross-sectional, and 63 cohort studies), 
S1 to S3). Of the 191 studies, 75 (39.3%) were performed in Europe, 58 (30.4%) in 
28-32 to 
20735433 . The patients’ age was between 16 to 99 years. Time between injury and 
34,35 to 40 years36. Studies included patients with 
traumatic brain injury (TBI) (n=39), orthopaedic trauma (n=32), burn injury (n=28), 
BNW_Maria Kara_V3.indd   26 24-04-20   17:11
27
Psychosocial problems post-injury
(maxillo-/oro-) facial injury (n=5), whiplash (n=4), electrical injury (n=2), victims of 
violence (n=2) or terrorism (n=1), and survivors of a mountain accident (n=1). Table 
1 presents an overview of all psychosocial problems after physical trauma across 
the different study designs and trauma populations. Table 2 lists which psychosocial 
problems were assessed and reported among the different subpopulations.  
 
Quantitative studies
Supplemental Table 1 presents a detailed overview of the quantitative studies.
Due to the large number of quantitative studies, psychological problems were 
grouped into different categories: mood disturbances (including depressive symptoms 
and clinical depression), post-traumatic stress (including acute stress symptoms (ASS), 
PTSS, ASD, and PTSD), anxiety symptoms and disorders, body image and self-esteem, 
and distress. Social problems were grouped into the categories social relationships 
(including quantity and quality of relationships, social support, and social/leisure 
activities), employment-related problems, and sexual problems. Overall, mood 
disturbances (n=108), PTSS/PTSD (n=72), and anxiety symptoms or disorders (n=62) 
were the most frequently examined problems.
Widely used self-report questionnaires were the Hospital Anxiety and Depression 
Scale (HADS, n=36), the Impact of Event Scale (IES, n=21), and the Beck Depression 
Inventory (BDI, n=19). Twenty-two studies (13.6%) used self-developed questions. 
Such questions were mainly used to assess social (n=9) or sexual (n=9) problems. Only 
one study included patients’ perspectives in the development of the questions37. The 
most frequently used diagnostic interviews were the Structured Clinical Interview 
for the DSM (SCID, n=13), the Clinician-Administered PTSD Scale (CAPS, n=9), and the 
Mini-International Neuropsychiatric Interview (MINI, n=5).
Mood disturbances
Mood disturbances were assessed with self-report instruments (n=93) or a diagnostic 
interview (n=17). Mood was assessed among nearly all trauma groups, except victims 
of violence and terrorism. TBI patients were very often included in studies assessing 
depressive symptoms35,38-64 and clinical depression38,49,65-71. Rates of depressive 
symptoms41,44,55,72 or clinical depression69-71
TBI patients and other trauma patients. Mood swings were reported up to nine months 
following a mountain accident 73 74. The 
majority of studies assessing depressive symptoms used the HADS (n=35), the BDI 
(n=19), or the Center for Epidemiologic Studies-Depression (CES-D) (n=13).
2
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 Mood disorders were bipolar disorder in patients with TBI65,66 or SCI75, mood 
disorder with psychotic symptoms65 or with manic features68
affective disorder in a heterogeneous trauma group76. These disorders were most 
commonly assessed with the SCID (n=10) or the MINI (n=4). 
ASS, PTSS, ASD, and PTSD
PTSS (n=52) or PTSD (n=19) were more frequently assessed than ASS (n=4) or ASD 
(n=2). In general, PTSS occurred across all trauma groups (Table 2). Half of the studies 
34,76. General trauma was the 
prevailing population in studies assessing ASD77,78, PTSS70,79-90, and PTSD68,69,71,78,90-94. 
Three studies indicated that TBI patients are at increased risk of developing PTSS or 
PTSD compared to injured patients without TBI41,70,71, while two studies showed no 
difference55,69. Patients surviving an electrical injury were the least frequently included 
population in studies assessing PTSD95 or PTSS96. Up to half of these patients reported 
PTSS96. PTSS were most commonly assessed with the IES (n=23) and the PTSD checklist 
(PCL, n=12), while the SCID (n=10) or the CAPS (n=9) were used to examine PTSD. Nine 
studies assessed PTSS or PTSD within one month following trauma37,93,97-103 and the 
included patients could potentially meet the criteria of ASS or ASD if they would have 
been assessed using the DSM-IV criteria. 
 
Anxiety symptoms and disorders
Compared with anxiety symptoms (n=54), anxiety disorders were less frequently 
studied (n=9). Anxiety symptoms were described with various terms (e.g., general 
anxiety, phobic anxiety, or excessive worrying) and the majority of studies assessing 
these symptoms included TBI patients41,46-48,53,54,56,58,60,62,64,70,104. The HADS (n=30) was 
commonly used to measure anxiety symptoms. 
experienced a motor vehicle accident105,106. Next, fear of falling was reported by elderly 
with a hip fracture up to four months after injury107,108. Finally, patients with an upper 
limb injury worried about the appearance and/or future function of their arm, hand 
109. 
To diagnose anxiety disorders, the SCID (n=6) or MINI (n=3) were used. General 
anxiety disorder was the most frequently assessed anxiety disorder in patients with 
TBI66,68, SCI75, and general trauma71,90. Panic disorder was diagnosed after general 
trauma71,90 and TBI68. Other anxiety disorders were obsessive-compulsive disorder, 
social phobia, agoraphobia, and phobia in general trauma patients71,78,90. Three studies 
described a diagnosis of anxiety disorder without specifying the disorder70,76,95. Two 
BNW_Maria Kara_V3.indd   28 24-04-20   17:11
29
Psychosocial problems post-injury
studies suggested TBI patients were at increased risk to experience anxiety symptoms 
or to receive a clinical diagnosis compared to other trauma groups41,71, although two 
other studies found no differences44,70.  
  
Body image and self-esteem
Four studies, among patients with burn injury110-112 or TBI113, have assessed self-
reported body image problems. Patients with burn injury were concerned about 
their general appearance and the appearance of their scars, leading to feelings of 
unattractiveness in nearly half of patients110,111. A quarter of TBI patients also reported 
feelings of unattractiveness and long-lasting discomfort with being naked during 
sexual activities113. Body image issues were assessed with a validated questionnaire 
in two studies (i.e., the Derriford Appearance Scale111
Scale110).  
A negative impact of physical trauma on patients’ self-esteem was assessed 
50,114,115. In turn, impaired 
self-esteem had a negative impact on social and intimate relationships. SCI patients 
perceived lowered self-esteem as one of the main reasons they were single50. Among 
TBI patients, a decreased self-esteem was perceived as one of the major causes of 
changes in frequency and enjoyment of sexual activity42. Self-esteem was assessed 
with the Rosenberg Self-Esteem Scale (n=2) or with self-developed questions (n=3).  
Distress
that is harmful to the individual”116. In other words, distress is an umbrella term 
that covers several symptoms, for instance psychosomatic complaints (e.g., fatigue), 
psychological distress (e.g., nervousness, hopelessness), and sleep disturbances116-118. 
Distress was examined in 20 studies. High levels of distress were reported 
between one third and two-thirds of patients with general trauma41,57,79,89,119,120, burn 
injuries121-125, TBI40,47,58,60, orthopaedic trauma126, and maxillofacial injuries100. Distress 
was often assessed with the General Health Questionnaire (GHQ, n=5) or the Kessler-10 
(K10, n=3). Peritraumatic distress was reported by approximately half of the patients 
Inventory (PDI)34,127. Some of the symptoms assessed as part of distress could have been 
discussed as part of one of the other categories in this review. For example, distress 
questionnaires (e.g., the GHQ117, K10128, and SCL-90129) assess feelings of nervousness 
which could be considered an anxiety symptom. However, the questionnaires also 
contain psychosocial problems not yet discussed, namely feelings of loneliness (SCL-
90), distrust (SCL-90), feelings of shame (PDI130), and grief (PDI). 
2




Twenty-three studies described a negative impact of physical trauma on social 
relationships, including inadequate social support and disruptions in social/leisure 
activities. The studies most regularly included TBI patients42,44,50,52,60,104,131. From 
relationships42,47,52,60,74,82,105,112,131-135. Across different trauma groups, patients reported 
44,47,52,60,74,79,82,104,135,136. In 
from HCPs74 whereas the other studies focused on perceived social support from 
family, friends, and/or partner. Moreover, patients across different trauma groups 
reported a negative impact of their injury regarding frequency and enjoyment of 
their social and leisure activities60,73,74,105,109,112,131,132,134,137-140. Nearly half of the studies 
used self-developed questions to assess the impact of injury on social relationships 
(n=9)47,74,131-134,136,138,139. 
Employment-related problems
Employment-related problems were described by patients with burn injury112, 
orthopaedic trauma109,138, SCI137, TBI47, general trauma140
injury74,105,106,132. These problems included job loss due to trauma and problems and 
three months post-injury109,140 105,112. At both time points, 
several trauma groups also reported loss of adequate income and concerns about their 
47,105,106,137,140. Employment-related problems were in the majority 
of studies assessed with self-developed questions on which patients could answer 
whether they recognized each problem (n=6)47,74,106,132,138,139. 
Sexual problems
Self-reported sexual problems were assessed in 28 studies. Seventeen of these studies 
described sexual dysfunctions in accordance with the sexual response cycle141,142 in 
patients after SCI114,115,143-148, TBI42,51,58,113,149,150, orthopaedic trauma151, and burn injury110. 
Sexual dysfunctions are multifactorial and may arise from neurological damage, but 
psychosocial aspects also play a role114,152. Among patients with TBI or SCI, sexual 
dysfunctions were often unrelated to injury severity113,115,145
were observed in all domains of sexual function (i.e., desire, arousal, orgasm) and 
sexual satisfaction post-injury compared to pre-injury42,51,74,110,144-146,149,151,153,154. Three 
studies among burn or general trauma patients described ‘sexual disturbances as a 
result of the trauma’ without specifying the sexual problems112,132,155.
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Sexual dysfunctions led to frustration110, decreased satisfaction with sexual life115, 
and declined QoL74,151. Dissatisfaction with sexual life was reported by more than half of 
SCI patients up to 17 years post-injury115,133,144-146 and among patients with orthopaedic 
trauma one year post-trauma151. These two trauma groups were also anxious about 
returning to sexual activity after rehabilitation151,156. Declined sexual interest and/or 
enjoyment were reported among these patients but also by other trauma populations 
(e.g., persons with burn injuries110).      
patients worried about bladder/bowel issues144,157 146,157 
during sexual activity, which sometimes prevented them from engaging in sexual 
activities.
Qualitative studies
All studies used individual interviews, which took place in the acute (0-3 months28,31,158-
165) and chronic stage (e.g., up to 40 years36) following injury (Supplemental Table 2). 
The qualitative studies supported the themes already described in the quantitative 
studies, but also revealed a number of new psychosocial problems. Scar management 
attractiveness30 160 or 
felt less than full partners in social interactions32. Furthermore, patients with vertebral 
fractures described fear of exercising, fear of addiction to pain killers and worries 
about bodily changes (e.g., postural changes)32,166. Next, TBI patients experienced a 
lack of understanding from their social environment regarding their injury and its 
invisible consequences29,167. 
The following psychosocial problems were already reported in the quantitative 
studies, but were elaborately described in the qualitative studies: fear of falling among 
patients after orthopaedic trauma28,32,160,166,168-170, fear of stigma among patients with 
burn injury or TBI29-31,167,171, fear of or feeling frustrated about being dependent after 
burn injury 31 or orthopaedic trauma159,160,166, the substantial emotional impact of 
turmoil29, despair172, psychological maze31, and emotional journey173), and social 
isolation and inadequate social support across different trauma groups29,30,36,158,160,162-
164,167-170,173-175. The opposite was true for sexual problems. Reported problems were 
decreased pleasure among burn injury patients110 and a decreased libido and sexual 
36. 
2




Five studies used a mixed-method design among patients with TBI176,177, orthopaedic 
trauma178 179, and general trauma180 in which self-report and 
interview were combined (Supplemental Table 3). These studies describe similar 
problems as the quantitative and qualitative studies. 
Psychosocial problems that were described in the quantitative and qualitative 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The aims of this systematic review were to examine (i) psychosocial problems in patients 
after physical trauma, and (ii) which instruments have been used to assess those 
psychosocial problems following physical trauma. This review included 162 quantitative, 
post-traumatic stress were most often assessed, in line with previous reviews14,17,20,23. 
Although prior reviews provided knowledge about psychological problems after injury, 
the current review revealed additional problems, such as loneliness and employment-
aimed to identify psychosocial problems across trauma subpopulations, thereby adding 
to the growing body of literature about the psychosocial impact of injury. 
grouped under generic problems. In turn, these generic problems can be measured 
across injury groups. The purpose of screening is to detect those patients with a high 
problems in order to provide appropriate treatment181. Moreover, although certain 
trauma types are more often included in research, most psychosocial problems occur 
after different types of trauma.
Overall, the different designs revealed similar psychosocial problems, but there 
were also some differences. First, the qualitative studies revealed three new problems 
compared to the quantitative studies: a lack of understanding for the invisible 
consequences of TBI, feeling unattractive after scar management treatment for burn 
changes following vertebral fractures. Second, qualitative studies described the 
substantial emotional impact of an injury extensively compared to the quantitative 
studies. Third, the quantitative studies revealed a wider variety of sexual problems 
and dysfunctions compared to the qualitative studies, whereas the mixed-methods 
studies did not describe any sexual problem. This dissimilarity might be due to the 
different goals and methods of those study designs. During a qualitative interview or 
focus group, patients might feel discomfort with spontaneous talking about sexuality, 
which is considered to be a sensitive topic182. Finally, the qualitative studies revealed 
that patients experienced limited attention for the psychosocial impact of physical 
trauma and described the importance of emotional support from HCPs31,158,166,167,173. 
20. Previous reviews including 
solely quantitative studies did not reveal this information, although they did discuss 
the importance of early recognition of psychosocial problems following injury17,183.
2
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 Numerous factors contribute to the complexity of assessing psychosocial 
problems after injury. First, instruments vary in their item content, which might 
lead to differences in concept measurement and conclusions about the presence of 
certain psychosocial problems. Second, some instruments also contain somatic or 
cognitive symptoms (e.g., the BDI52,184), which may overlap with or be a manifestation 
of psychosocial problems91. In fact, physical and cognitive symptoms may hamper 
adequate recognition of psychosocial problems185-188. The inclusion of somatic and 
cognitive items might also have implications for the utility of instruments for injured 
patients and different subpopulations, including TBI patients189,190. In addition, the 
use of self-developed questions in some of the studies hampers comparison of their 
content and utility as these questions were not validated. Third, psychosocial problems 
may overlap with each other. For example, issues such as irritability and restlessness 
traumatic stress, or distress116. In addition, problems can be co-existing or related. For 
instance, depressive symptoms co-occurred with PTSS43 and sexual problems were 
associated with negative body image30, low self-esteem and/or depressive symptoms19. 
to be able to generate a comprehensive problems list which will form the basis of a 
psychosocial screening instrument. Finally, the assessment and prevalence of ASD/
Patients meeting the DSM-III criteria for PTSD might be labelled as suffering from ASD 
according to the DSM-IV criteria27. 
A limitation of the current review is a risk of language bias. However, this risk is 
minimal as only seven articles were excluded because they were not written in English. 
Furthermore, the categorization of psychosocial problems has been done to structure 
the large number of papers and psychosocial problems. However, as discussed above, 
psychosocial problems may overlap, be related or co-existing. Next, this review 
psychosocial outcomes191.
The comprehensiveness of this review is its major strength. The broad search 
strategy led to the inclusion of 191 articles with different study designs and trauma 
populations, minimizing the risk of missing an important psychosocial problem and 
thereby potentially important content for a psychosocial screening instrument. This 
review has implications for future research and clinical practice. Different instruments 
have been used to assess psychosocial problems in physical trauma patients, but there 
is limited knowledge about the appropriateness of each instrument for this population 
and whether any differences might exist between subpopulations or different degrees 
of injury severity. HCPs should be aware that all trauma patients can experience 
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psychosocial problems, irrespective of type and severity, which can negatively affect 
physical recovery and QoL9,192,193. Formal psychosocial support following injury is 
limited194. Screening may assist in early recognition of psychosocial problems13 and 
patients may be provided with appropriate aftercare to prevent problems from 
escalating195. Although research does increasingly describe the importance and use 
of screening instruments in trauma care, these instruments mainly assess PTSS196-
200. However, the current systematic review demonstrated that other psychosocial 
problems following physical trauma are experienced by patients as well and therefore 
also deserve attention in psychosocial screening and future research. Despite the large 
number of instruments across the quantitative studies (see Supplemental Table S1), 
following trauma. Validated instruments mainly focus on psychological problems, 
while social problems were often assessed by (what we labelled) self-developed 
questions. In addition, as discussed earlier, the qualitative studies revealed three 
new problems compared to the quantitative studies. Psychosocial problems appear 
justify the development of a new psychosocial screening instrument for trauma 
patients. The results of this review provide a broad basis to generate an exhaustive 
list of psychosocial problems and to further inform questionnaire development, in 
accordance with existing guidelines201,202.
Conclusion
Physical trauma patients can experience various psychosocial problems. Mood 
disturbances, PTSS/PTSD, and anxiety symptoms or disorder have received primary 
attention in the literature. The different study designs reveal largely similar 
psychosocial problems, which are described by different trauma populations and 
therefore considered to be generic problems. Different instruments were used to 
assess psychosocial problems, but their scope is mainly psychological symptoms. 
Future studies should consider the appropriateness of instruments for the trauma 
of this review will form the basis of a new psychosocial screening instrument for 
physical trauma patients. 
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Course of psychosocial problems 










Background: Psychosocial problems post-injury negatively affect patients’ quality of 
life. It is still unclear if and to what extent these problems increase or decrease over 
time. This systematic review aimed to describe the course of psychosocial problems 
experienced by injured adults.
Method: The protocol for this review was registered on PROSPERO (CRD42016039298). 
PubMed, CINAHL, Cochrane, and PsycINFO were screened with the search terms 
physical trauma, injury, and psychosocial problems. Eligible studies had a cohort 
design and were published between January 1990 and July 2018. The study quality 
was assessed with the Strengthening the Reporting of Observational studies in 
Epidemiology (STROBE) checklist.
Results: Sixty-seven articles were included in this review. The mean quality score of 
the studies was 21.5 (SD = 4.7). Psychosocial problems were categorized into mood 
disturbances, post-traumatic stress, anxiety, distress, body image, sexual problems, 
and social relationships. Overall, the mean symptom severity was mild to moderate, 
varied between studies. Various trajectories were described for depressive symptoms 
and post-traumatic stress, namely stable mild or high symptoms, early onset followed 
by recovery, or delayed onset. Psychosocial problems at one year post-injury were also 
Conclusions: The average symptom severity tends to be mild to moderate and some 
studies indicated a high variability. Psychosocial problems at one year post-injury were 
sometimes already present shortly after injury, suggesting that psychosocial screening 
can be done soon after a trauma. To further explore the course of psychosocial 
frequent follow-up moments are needed.
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Background
Physical trauma affects tens of millions of people worldwide and is one of the leading 
causes of mortality and morbidity1. In addition, injured patients may experience 
psychosocial problems. For instance, depressive symptoms are reported between 
8.8%2 and 73%3 and sexual problems between 9%4 and 58%4 of physical trauma 
patients. These rates, however, are based on narrative reviews. One systematic review 
on the course of psychological problems post-injury has focused on acute stress 
disorder (ASD) and post-traumatic stress disorder (PTSD)5. Nonetheless, no systematic 
review has explored the course of several psychosocial problems following injury.
Recognizing psychosocial problems as early as possible is vital, since problems can 
6-8 and patients’ quality of life (QoL)9,10. 
Systematic screening may facilitate early recognition of psychosocial problems. An 
integrative review described that mental health problems (e.g., PTSD) can emerge as 
early as during hospitalization but also up to 19 years following injury11. Nevertheless, 
it is unclear when screening could be useful. A systematic overview of the course of 
psychosocial problems post-injury may lead to hypotheses concerning appropriate 
timing of psychosocial screening. Therefore, the objective of the current systematic 
review was to describe the course of psychosocial problems following physical trauma.
Methods
The protocol for this systematic review was registered on PROSPERO 
(CRD42016039298).
A computerized literature search was performed in July 2018 with a combination 
of MeSH terms and text words using the databases PubMed, CINAHL, Cochrane, and 
and applied to the other databases.
Studies were included if they assessed one or more psychosocial problem(s) after 
two assessments, used statistical analysis (i.e., descriptive or inferential statistics) 
to describe the course of the problems, were published in English, were published 
between January 1990 and July 2018, and their full-text was available. Titles and 
abstracts were screened to identify potentially eligible studies. Next, the full texts of 
these studies were assessed for eligibility. The reference lists of the included articles 
were screened to identify additional studies. The study selection process was discussed 
by three authors (MK, TG, and BDO).
3
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Three reviewers independently assessed the study quality with the Strengthening 
the Reporting of OBservational studies in Epidemiology (STROBE) checklist12. 
One reviewer evaluated all studies and two reviewers each half of the studies. 
Disagreements were discussed in a consensus meeting.
Extracted information included the country of data collection, sample size, patients’ 
age, follow-up time, trauma type, instrument, and study results. If both mean and 
v
) was calculated 
using the formula C
v
 = SD/mean13. C
v
14. Psychosocial 
problems assessed using a self-report instrument were described as symptoms. If a 
diagnostic interview was used, problems were labeled as a disorder. If questions were 
not psychometrically tested, we used the term non-validated questions. Concerning 
trauma types, we adhered to the groups of the included studies. If the sample consisted 
Results
Study selection
The search strategy yielded 9434 records. After removal of duplicates, 9368 titles and 
abstracts were screened. Next, 901 full texts were assessed for eligibility. Finally, 67 
articles were included in this review (Figure 1).
Study characteristics
Table 1 presents an overview of the included studies. Twenty-four studies (35.8%) 
were performed in Europe, 21 (31.3%) in the United States of America, 14 (20.9%) in 
Australia or New Zealand, and eight (11.9%) in Asia. The patients’ age ranged from 
16 to 9915 years. Baseline assessment was done during hospitalization16-22 up to 12 
months after the injury23 and the sample size varied from 1524 to 123216. The average 
follow-up time was 11 months (SD: 7 months). Trauma types were general trauma 
(N
studies 
= 16, 23.9%), orthopedic trauma (N
studies 
= 14, 20.9%), burn injury (N
studies 
= 10, 




= 5, 7.5%), spinal cord injury (SCI) (N
studies 
= 4, 6%), facial injury (N
studies 
= 3, 
4.5%) , injuries due to mountain accident (N
studies 
= 1, 1.8%), terrorism (N
studies 
= 1, 1.8%), 
or violence (N
studies 
= 1, 1.8%). Although most studies used a consecutive sampling 
method, two samples were part of a randomized controlled trial22,25
were population-based26-30. Psychosocial variables were assessed with self-report 
instruments in 53 studies, while the diagnostic interview was used in nine studies.
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Figure 1. Flowchart of the study selection process.

























n Additional records identified 
through cross-referencing 
(n=30) 
Records after duplicates removed 
(n=9368) 











Studies included in 
systematic review  
(n=67) 
Five studies combined the two methods and one study used non-validated questions31. 
The most frequently used questionnaires were the Hospital Anxiety and Depression 
Scale (HADS, N
studies 
= 15), the Impact of Event Scale (IES, N
studies 
= 12), and the Beck 
Depression Inventory (BDI, N
studies 
= 10). Commonly used diagnostic interviews were the 
Structured Clinical Interview for DSM (SCID, N
studies 
= 6) and the Clinician-Administered 
PTSD Scale (CAPS, N
studies 
= 5).
To explore the course of different psychosocial problems, these were grouped 
into different categories: mood disturbances (including depressive symptoms and 
depressive disorder), post-traumatic stress (including ASS, PTSS, ASD, and PTSD), 
anxiety symptoms and disorders, distress, body image, sexual problems, and social 
relationships.
3




Table 2 presents an evaluation of each study according to the STROBE checklist. The 
diagram (item 13c; N
studies 
= 44, 65.7%), failed to explain how was dealt with missing 
data (item 12c; N
studies 
= 42, 62.7%) or lost to follow-up (item 12d; N
studies 
= 41, 61.2%), 
lacked a summary of the follow-up time (item 14c; N
studies 
= 42, 62.7%), did not describe 
the number of participants with missing data (item 14b; N
studies 
= 39, 58.2%), or how 
the study size was arrived at (item 10; N
studies 
studies 
= 66, 98.5%), 
participant characteristics (item 14a; N
studies 
= 65, 97%), the number of outcome events 
or summary measures over time (item 15; N
studies 




Prior to describing the course of different psychosocial problems, some general 
a dichotomous (i.e., below/above cut-off) or continuous variable (i.e., several levels 
of distress). Second, symptom severity was often mild to moderate as expressed by 
the mean or median. However, samples included patients without or with mild up to 
extreme severe symptoms. High variability (i.e., C
v
14) has been found for PTSS15,32-34, 
depressive symptoms18,20,26,34-40, anxiety symptoms18,34,36, and distress18,34. Noteworthy, 
C
v
 could be calculated for 24 studies15,18,20,26,32-51; 10 studies described symptoms severity 
but did not report a mean and/or SD and 33 studies focused on prevalence rates. Third, 
symptom trajectories have been studied concerning depressive symptoms19,22,43,52, 
PTSS53,54, and PTSD55. Despite different analytical methods and names given to the 
symptoms which either decline or remain high over time, and symptoms with a delayed 
onset. Finally, two studies assessed multiple mental health disorders (i.e., mood and 
anxiety disorders, PTSD) up to 12 months after general trauma. In both samples, 




= 44) were reported between 1% (n = 1) of patients at 
three and six months after SCI47 and 76% (n = 38) of patients one week after orthopedic 
trauma45. Four studies described symptom trajectories after hip fracture19,22, TBI52, or 
SCI43. After hip fracture, about 30% was persistently depressed, 30% either showed 
decreasing or increasing depressive symptoms, and 40% had no symptoms during 
two months or two years19,22. Rates of persistent depressive symptoms were lower up 
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to one year after TBI (6%)52 or SCI (7%)43. Among TBI patients, about 10% reported 
13% developed depressive symptoms six to 12 months after their injury (i.e., delayed 
onset)52.
Two studies included a pre-injury assessment of depressive symptoms, as they were 
part of larger population-based research projects among college athletes (of whom 
some sustained a TBI)30 and community-dwelling elderly (of whom some survived 
orthopedic trauma)58. Prevalence of depressive symptoms after trauma compared to 
30 but not 
different among the elderly58. In fact, among the elderly, mean depressive symptoms 
increased between six and twelve months post-injury58. In both samples symptoms 
remained mild58. In contrast, two other studies observed mild and declining depressive 
31 or general54 trauma, which 
did not change thereafter.
Rates of clinical depression (N
studies 
= 7) varied from 1.6% (n = 8)57 up to 49.1% 
(n = 105) immediately after TBI26. Over half (i.e., 54.7%56 and 80%59) of patients with 
a clinical depression at one year were depressed three months post-injury56,59. Among 
survivors of accidents who were assessed within six weeks and again after six months, 
60. These three studies suggest that patients developed a mood disorder 
clinical depression one month post-injury, of which two-thirds did not meet the criteria 
anymore three months later61.
Two studies assessed both depressive symptoms and clinical depression during one 
year post-injury. After TBI26
over time, but clinical depression occurred twice as often compared to depressive 
symptoms26. In contrast, among general trauma patients, prevalence of both depressive 
symptoms and clinical depression increased over time57. Up to one year after SCI, 
prevalence rates of bipolar disorder were stable and low, namely between 4% and 5%62.
Post-traumatic stress
Across time, different versions of the Diagnostic and Statistical Manual of Mental 
Disorder (DSM) have been used to assess post-traumatic stress. ASD was added to 
the DSM-IV63 meaning that studies using the DSM-III could not have assessed this 
PTSD within one month post-injury64,65
with ASD according to the DSM-IV criteria.
3
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Prevalence of ASS (N
studies 
= 4) ranged from 19% (n = 30) in victims of violence27 
51. Prevalence rates of ASS and 
later PTSS as well as an overall moderate symptom severity were rather stable over 
time27,51,66. Three studies concluded that ASS was a risk factor for later PTSS, based 
on calculated odds ratios (OR = 6)66
or without PTSD at six months27 or one year67




= 23) were reported between 3.8% (n = 3) of general trauma patients 
three months post-trauma36 and 47.8% (n = 43) of fall-related injured patients six 
months post-trauma15. Across different trauma groups, average PTSS severity 
remained stable and within a mild to moderate level31,32,35,50,68,69, but variability was 
high32,34
changes in scores on the IES53,54: resilience (40-49% of patients), recovery (27-34%), 
delayed onset (12-24%), and, in one of the studies54, chronic (13.3%). The IES was the 
most frequently used instrument to assess PTSS and the commonest cut-off value was 
3553,54,70, although three studies used different cut-off values, namely 3368, 3423, or 4534.
Prevalence of PTSD (N
studies 
= 11) ranged from 1.6% (n = 8)57 during hospitalization 
to 32% (n = 24)67 one year post-injury. Three studies showed that the majority of 
injury) retained this diagnosis at subsequent follow-up assessments56,67,71
two studies found that patients with PTSD at one year already received this diagnosis 
twelve months post-injury56,67
trauma patients, based on the number of symptoms on the CAPS: recovery (i.e., PTSD 
at three months but not at one year, 3.1% of the total sample at one year), delayed onset 
(i.e., PTSD at one year but not at three months, 4.7% of total sample and 53% of those 
with PTSD at one year), and chronic (i.e., PTSD at both time points, 4.1% of the total 
sample and 47% of patients with PTSD at one year)55. The remaining sample never 
met criteria for PTSD. Furthermore, patients with a delayed onset of PTSD reported 
lower symptom severity at three months post-injury compared to patients in the 
chronic trajectory55. While one study observed that TBI patients were twice as likely 
to develop PTSD compared to injured patients without TBI72, a different study showed 
28.
Anxiety symptoms and disorders
Anxiety symptoms (N
studies 
= 20) were reported between 3.7% (n = 4) of patients 
six months post-trauma18
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51. Overall, the 
average level of anxiety symptoms tends to be in the mild range but some studies 
found high variability18,34,36. Four studies reported moderate levels of anxiety18,48,51,73. 
One population-based study among TBI patients reported that the mean scores were 
comparable to the mean of the general population, but the data were not reported in 
the paper29. Patients with TBI36,73, orthopedic31 or general trauma54 reported on average 
and did not change anymore between three and twelve months post-injury. General 
trauma patients reported stable anxiety levels during a follow-up period of 1253 or 
18 months32. Yet the number of patients experiencing anxiety symptoms increased 
57. 
Similar to depressive symptoms, the HADS was the most often used instrument to 
assess anxiety symptoms, though different cut-off values were used (826,29,48,54, 1031, 
or 1135,74,75) affecting prevalence rates. Among patients with an orthopedic trauma, 
four months later42,76.
Prevalence of anxiety disorders (N
studies 
= 4) varied from a diagnosis of obsessive-
compulsive disorder in 0.9% (n = 5) in a heterogeneous trauma population three 
months post-injury72 to a diagnosis of GAD in 10% (n = 32) in patients one year 
after TBI72. Nearly 60% of patients with an anxiety disorder at one year, received 
this diagnosis at three months post-injury56. After SCI, the prevalence of GAD was 
consistently lower than 5% (but still higher compared to the general population) from 
inpatient rehabilitation up to one year post-injury62
trauma, prevalence rates of various anxiety disorders ranged from 0% to 10% and 
did not change over time57.
Distress
Eight studies assessed self-reported distress. The prevalence rates varied between 
3.7% (n = 4) to 65% (n = 60) one month following general trauma41. However, average 
distress levels differed between the studies and were either low77, moderate41 or 
high18,24. Three studies reported SDs18,34,41; variability was high in two of the papers18,34 
and low in the other one41. Among patients with burn injury16,24,77 or general trauma41, 
prevalence rates and the level of distress remained on average stable for two years. 
Early distress symptoms (i.e., hospitalization up to three months) were associated 
with future distress (i.e., six months or one year post-injury)18. Victims of assaults 
three months post-injury74. For accident victims, average distress actually decreased 
3
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victims. Among accident survivors, decreasing distress levels were also observed 
34. In a different heterogeneous trauma sample, 
nearly half of patients reported distress at six weeks and six months post-trauma, 
which decreased to less than one-third by one year later32. During the 18-month follow-
reported32.
Body image problems
Two studies assessed self-reported body image problems. Between 25%-46% of 
burn injury patients reported body image problems up to one year post-injury78. 
At each time point, feeling unattractive was the most frequently reported problem 
(>40%) followed by being bothered by the appearance of patients’ scars and by one’s 
general appearance. The frequency and reported severity of these problems increased 
between hospital discharge and one year post-injury78, although the response options 
were dichotomized and no information is provided on the average severity of these 
problems. Patients with a hand injury reported feelings of uneasiness when looking 
31.
Sexual problems
Two studies, among patients with TBI46 and burn injury78, assessed sexual problems, 
including sexual dysfunction, satisfaction with sexual life, and declined sexual activity. 
Between 20% and 30% of TBI patients had sexual concerns (e.g., related to arousal or 
achieving orgasms) at six and 12 months post-trauma. Patients surviving a burn injury 
reported decreased sexual arousal mainly at hospital discharge (n = 25, 17.4%) and 
at one year follow-up (n = 16, 18.4%)78
reported diminished sexual interest and 10% of patients reported ceased intimate 
contact up to one year post-injury78. These outcomes were dichotomized and no 
information was provided regarding the magnitude of change78.
months46. Analyses with the Reliable Change Index (RCI), a measure for clinical 
change79, indicated that on each assessed domain (i.e., sexual fantasies, arousal, sexual 
activities, orgasm), about 10 patients demonstrated change of whom approximately 
half improved. No subgroup analyses were conducted to further explore these 
differences46.
Social relationships
Reduction of or dissatisfaction with perceived social support were reported by general 
trauma patients up to two years post-injury20,41,80. Most changes were observed 
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41. 
adequate levels of perceived social support41. About a quarter of general trauma 
patients reported a reduced perceived social support20,80 and over half of these patients 
reported a decreased social network six months after trauma compared to hospital 
discharge80. These outcomes were dichotomized and no further information about the 
degree of the change is available80.
Discussion
The aim of this systematic review was to describe the course of psychosocial problems 
following physical trauma. This review included 67 prospective cohort studies which 
missing data was dealt with. Across trauma groups, symptom severity of the different 
psychosocial problems was mild or in the mild to moderate range. However, studies 
often reported high SDs, indicating heterogeneity in the severity of the experienced 
psychosocial problems.
Various trajectories were described for symptoms of depression18,19,22,43,52 and post-
traumatic stress53-55, including stability (chronic mild or high symptoms), recovery 
(initially high symptoms which decreased over time), or delayed onset (initially mild 
or no symptoms which increased over time). Similar courses have been described in 
previous research concerning the course of psychological responses to potentially 
traumatic events81. In multiple studies, most changes in psychosocial problems were 
31,54,57,67,76 or six months32,41. In contrast, one 
which increased but generally remained mild between six and twelve months58. Studies 
assessing distress revealed that, overall, those experiencing either low or high distress 
shortly after injury continued to do so in the same category16,18,24,33,41. Similarly, studies 
assessing post-traumatic stress at several time points indicated that early symptoms 
(ASS) were associated with later chronic symptoms (PTSS)27,51,66,67. Furthermore, the 
majority of patients with a mental health disorder one year after trauma already 
received this diagnosis three months post-injury56,59,82
suggest that psychosocial screening could be appropriate shortly after injury.
Prevalence rates varied, which could at least partly be attributed to methodological 
differences83. Different instruments can lead to contrasting conclusions about the 
course of problems. For example, two studies showed stability of depressive symptoms 
3
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on the HADS but improvement on the BDI35,74. Furthermore, clinical depression 
TBI26. These differences can be attributed to differences in item content, dichotomous 
versus polytomous response scales, and cut-off values. For example, across several 
studies different cut-off values for the HADS were reported, including 826,29,48,54, 1031, or 
1135,74,75. Another important source of differences across time is that different versions 
of the DSM (III, IV, or V) have been used to assess post-traumatic stress, affecting 
assessment, prevalence, and conclusion about the course of ASD/PTSD. ASD can be 
assessed from the DSM-IV and onwards63, but studies describing PTSD within one 
month after trauma based on DSM-III64,65 might potentially have detected ASD if the 
DSM-IV criteria would have been employed.
This review has some limitations. First, only English articles were included, but 
the risk of language bias is minimal since only 11 articles were excluded based on this 
criterion. Second, the STROBE checklist was used to evaluate the included articles, 
although it has not been developed to assess the methodological quality of individual 
studies but as a reporting guideline12. However, no consensus exists on a single 
appropriate tool to assess the methodological quality of observational studies84,85. A 
high reporting quality does not guarantee a high methodological quality, but it does aid 
in understanding and evaluating a study since one must rely on written reports to judge 
the study design12,86. Third, this review did not take into consideration demographic or 
clinical variables associated with psychosocial problems (and thereby possibly related 
to their course), while some of the included studies did. For example, pre-injury mental 
health problems were associated with post-injury psychosocial problems25,26,33.
The strength of this review is that it consisted of prospective cohort studies, 
which provide information on psychosocial problems and their course after trauma 
at several time points. The variation between studies shows that trauma patients 
form a heterogeneous population and that it is important to assess the risk, presence, 
and course of psychosocial problems in the individual patient. Despite the variation 
in results and the possibility of a delayed onset trajectory55, multiple studies 
injury and that problems in this timeframe can predict the presence of these problems 
up to one year following trauma18,20,27,56,59,66,67,82
previous research11,87, we carefully hypothesize that psychosocial screening might 
hypothesis, more prospective cohort studies with baseline assessments shortly after 
injury, multiple assessments, and follow-up periods of at least one year are needed. 
This will also increase insight in the course of psychosocial problems in the longer 
term. Moreover, psychosocial problems can be related or co-existing, which in itself 
BNW_Maria Kara_V3.indd   102 24-04-20   17:11
103
Course psychosocial problems post-injury
might impact how those problems develop over time20. Future studies might consider 
problems.
This systematic review has clinical implications. Health care providers should be 
aware that trauma patients can experience psychosocial problems, sometimes as early 
as during hospitalization16-20,22,43,57, which might affect physical recovery and patients’ 
QoL. Screening for psychosocial problems may assist in early detection of psychosocial 
problems and to provide patients appropriate aftercare. Psychosocial problems one 
trauma, which implies that early screening and treatment of psychosocial problems 
is appropriate and needed to prevent those problems from becoming chronic.
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Psychosocial problems after 
injury and the development 
of a screening instrument: 
a mixed-methods study with 










Background: Injury may cause psychosocial problems, which often remain 
unrecognized. Screening can facilitate early recognition, yet no screening instrument 
exists for trauma patients. Previously, a review was performed to generate a 
provisional item list. This mixed-methods study aimed to explore views of patients 
and health care professionals (HCPs) regarding the content and usage of a psychosocial 
screening instrument.
Methods:
admitted to a level I trauma center, who were able to speak Dutch, and had no severe 
cognitive impairments. Focus groups were audio recorded, transcribed, and coded. 
Patients and HCPs indicated the importance of the items on the provisional item 
list. HCPs discussed the barriers and facilitators of implementation of a screening 
instrument.
Results: Data saturation was reached after six focus groups with patients (n = 30) and 
three with HCPs (n = 12). Patients reported anxiety, mood disturbances, frustration, 
Furthermore, they described employment-related problems, inadequate social support, 
and reduced social/leisure activities. Optimism and sense of humor seemed important 
factors for processing trauma. HCPs agreed that a screening instrument can be useful 
in clinical practice, but that it needs to be short, easy to complete, and accompanied 
are considered essential for successful implementation of an instrument.
Conclusions: Patients can experience various psychosocial problems after trauma. 
HCPs discussed several barriers and facilitators of psychosocial screening, which 
should be taken into consideration when implementing an instrument.
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Background
Annually, tens of millions of people survive a traumatic injury worldwide1. Up to 
76% of patients reported psychosocial problems within two weeks after trauma2,3. 
social (i.e., relationships, employment, leisure) issues4-6. Various psychosocial problems 
have been reported in quantitative studies, such as anxiety symptoms7, post-traumatic 
stress symptoms8, or sexual problems9. In addition, up to 25% of patients develop 
psychiatric disorders, for instance generalized anxiety disorder10, post-traumatic 
stress disorder or depressive disorders11.
Qualitative exploration of patients’ experiences also revealed several psychosocial 
problems including negative affect12, reduced self-esteem, employment-related 
problems, and social isolation13,14. Moreover, patients believed that their negative 
15. These studies, 
however, were not primarily aimed at psychosocial problems as they tended to focus 
on either emotional12 or social13,14 consequences or on changed QoL15 after injury. 
Besides, qualitative studies among trauma patients, especially focus groups, are still 
very limited15. Focus groups not only provide insight into individual perspectives, but 
are characterized by the unique feature of group interaction which aids in exploring 
and clarifying experiences16,17.
Knowing which psychosocial problems are experienced after trauma is vital, as 
15,18,19. Early 
care professionals (HCPs) feel hesitant to ask patients about psychosocial problems 
20. Screening can facilitate 
early recognition of psychosocial problems. Around the world, various screening 
procedures have been initiated in trauma settings21-25. These initiatives contribute 
to the improvement of trauma care, but the focus remains on depressive symptoms 
or post-traumatic stress21-25. Although these are essential psychological outcomes, 
as stated earlier, trauma patients can experience various other psychological and 
social problems (note, psychosocial is a wider term than psychological). A screening 
instrument containing a broad spectrum of psychosocial problems does not yet exist 
in trauma care. To develop such an instrument, a systematic review was written to 
identify psychosocial problems post-trauma and to generate a provisional item list 
(submitted). The next step was to explore views of patients and HCPs through focus 
groups and to ask feedback on the list. Including patients’ perspectives by conducting 
qualitative research in the earliest phases of questionnaire development is essential to 
ensure content validity17,26-28. In addition, quantifying the perceived importance of the 
4
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problems on the item list will aid in selecting the most urgent themes for a screening 
instrument. Therefore, the aims of this mixed-methods study were to explore (i) 
psychosocial problems experienced by adult trauma patients, (ii) which psychosocial 
problems should be included in a screening instrument according to patients and HCPs, 
(iii) which response scale is preferred by patients, and (iv) barriers and facilitators of 
implementing a psychosocial screening instrument according to HCPs.
Methods
Background information systematic review and development of the provisional item list
To identify psychosocial problems post-trauma, we searched in four electronic 
databases for original articles describing the assessment of psychosocial problems 
following various types of injury (e.g., traumatic brain injury, orthopedic trauma, burn 
had a quantitative, qualitative, or mixed-methods approach. The broad inclusion 
approach led to the inclusion of 191 studies, from which we extracted the psychosocial 
problems reported by patients and the instruments used to measure those problems 
(in the quantitative and mixed-methods studies). This resulted in a comprehensive 
list of issues, the provisional item list, related to mood, anxiety, post-traumatic stress, 
negative self- and body-image, sexual problems, impaired social life, and employment 
issues. This list was developed and discussed by an orthopedic trauma surgeon (TG) 
and three psychologists (MK, BDO, and JDV). The degree of detail of the items varied 
generic). The purpose of the item list was to ask feedback on it from patients and HCP, 
after the qualitative exploration of their experiences and perspectives, to evaluate 
which problems are considered most important to the trauma population and whether 
an important issue is missing. This method is in accordance with guidelines concerning 
instrument development27,28.
Participants
Trauma patients were selected from the Brabant Trauma Registry database29 by MK. 
The Brabant Trauma Registry contains data of all hospitalized trauma patients in the 
Dutch region Noord-Brabant and provides input for the Dutch Trauma Registry29. The 
eligible if they were 18 years or older and admitted between June 2016 and June 2017 
to the Elisabeth-Tweesteden (ETZ) Hospital, a level I trauma center. Exclusion criteria 
were (i) severe cognitive impairment (e.g., dementia) and (ii) unable to speak Dutch. 
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Patients were divided into three groups: (i) patients with an Injury Severity Score 
30), 
31. A 
purposive sampling method was used32. HCPs were invited based on their experience 
and expertise in the care for trauma patients across several disciplines (e.g., surgeons, 
nurses, paramedics). All HCPs worked at the ETZ Hospital. The Medical Ethical 
Committee Brabant approved the study.
Procedure focus groups
Eligible patients received written study information. After one week, MK called 
these patients to invite them to participate. Participation was voluntary and patients 
travelling by car received a free parking ticket. All participating patients signed an 
informed consent form and were told that if they would feel the need for individual 
follow-up (e.g., consultation with a medical psychologist), they could disclose this to 
the researcher or, when still under treatment, to their medical specialist. In both ways, 
a patient would be followed-up clinically. MK invited HCPs by telephone, e-mail, and 
during meetings.
Focus groups took place at the ETZ Hospital and lasted between 90 and 120 
minutes. Each focus group consisted of three to nine patients or HCPs and followed 
the same structure. The moderator explained the purpose of the study after which all 
experienced health care psychologist (who we thank in the acknowledgments section) 
all subsequent focus groups. This author does not work as a HCP and was not involved 
in the care of the patients.
recognize (i.e., did you experience) the psychosocial problems from our provisional 
would be suitable for our screening instrument?”
barriers to and facilitators for successful implementation of our future screening 
important for our screening instrument which have not been discussed yet?”
If needed, follow-up questions were asked to fully comprehend the participants’ 
4
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groups which were discussed with the moderator directly after each focus group. These 
(e.g., a patient becoming emotional), and key issues raised by participants.
Procedure provisional item list
The provisional item list was presented as a questionnaire to patients who were asked 
to rate on a scale from 0 (not at all) to 3 (very much) to what extent they recognized (i.e., 
experienced) each problem, to check which problems they think should be included 
in a psychosocial screening instrument, and to select the most important problems 
(maximum 10). HCPs were asked the latter two questions. The list was used in the 
focus groups but also sent to patients and HCPs not participating in the focus groups, 
accompanied by written study information. Patients willing to participate were 
asked to sign an informed consent form, complete the questionnaire, and return the 
documents in a reply envelope. HCPs received the questionnaire by e-mail.
Data analysis
The content of the focus groups were transcribed verbatim and analyzed according to 
the open, axial, and selective coding technique and the grounded theory approach33. 
The main topics were called ‘core themes’ and the subtopics ‘subthemes’. Problems 
were divided in psychological and social problems. The labels consist of the answers 
text. The barriers and facilitators as described by the HCPs were grouped following 
the model of Grol and Wensing34. According to this model, barriers and facilitators to 
change in healthcare can be on an individual level (e.g., motivation of HCPs), social level 
(e.g., professional teams), or an organizational and economic level (e.g., organizational 
34. Two researchers (MK and BDO) reviewed the 
transcripts and discussed the core themes and subthemes. Disagreements were 
discussed during a consensus meeting. The results from the questionnaire were 
analyzed by employing categories (e.g., fear of falling was categorized as anxiety) to 
aid the process of selecting the most urgent problems. Transcripts were coded using 
ATLAS-ti 8 and descriptive analyses were done for the quantitative variables using 
IBM SPSS Statistics 24.
Results
Study information was sent to 323 eligible patients of which 246 (85.4%) could be 
reached by telephone. Thirty patients participated in the focus groups of whom 27 also 
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completed the questionnaire (Figure 1). Table 1 presents the patient characteristics. 
Patients’ age varied between 26 and 84 years old (mean = 55, SD = 15.5 years, Table 1). 
The mean time between the injury and participation in a focus group was 29.4 weeks 
(standard deviation: nine weeks). Participating HCPs were four nurses, two neurologists, 
two physiotherapists, one medical social worker, one spiritual counsellor, and one 
orthopedic trauma surgeon (not TG) (n = 12, all completed the questionnaire). Data 
saturation was reached after six sessions with patients and three sessions with HCPs.
Core themes and subthemes from the focus groups with patients are presented 
in Table 2. Table 3 presents the barriers and facilitators of implementation of a 
psychosocial screening instrument according to HCPs. For each subtheme, one or two 
sample quotes were presented in the tables.
Psychological problems
Anxiety was a prevailing core theme across the focus groups (Table 2). Patients were 
concerned about the course and required time of physical recovery. Patients also 
worried about any remaining symptoms, if they would ever fully recover, and how 
to manage daily activities. Some patients with remaining physical disabilities were 
afraid that other people would bump into them, which could cause pain. Furthermore, 
patients experienced fear of falling and were often anxious about re-injury. This 
was sometimes related to anxiety in trauma-related situations, which was in turn 
associated with avoiding those situations and arousal symptoms. Such problems could 
be seen as potential post-traumatic stress symptoms (PTSS). Whereas irritability was 
discussed extensively in the focus groups consisting of patients with polytrauma or 
TBI, increased watchfulness was experienced by patients across all trauma groups. 
Other reported PTSS were re-experiencing symptoms, such as nightmares.
Patients experienced various negative emotions during and after hospitalization, 
such as depressed mood, anger, frustration, and/or disappointment. In addition, 
patients felt powerless after trauma (a new item for the provisional item list). Often, 
patients could not understand why or remember how the trauma has happened to 
them and/or felt frustrated with the physical disabilities due to injury. Patients felt 
life, and increased dependence on others. These consequences caused feelings of 
as a different life compared to before the trauma. Patients want to recover, to become 
recognize themselves anymore, as if they are a different person. Nearly all polytrauma 
4
BNW_Maria Kara_V3.indd   141 24-04-20   17:11
142
Chapter 4
also social interactions and activities.
Patients did not agree on when psychological aftercare should be offered. While two 
polytrauma patients believed that a psychosocial worker should be involved as soon 
as possible after hospital admission, few (mainly non-severely injured) patients did 
a rehabilitation center. Some patients initiated contact with a psychologist themselves 
or were referred by their general practitioner. Reasons for psychological counselling 
were: nightmares about falling, increased emotionality, feeling unable to process the 
trauma, increased alertness, and anxiety-related sleeping problems.
Figure 1. Flow chart of participant selection for the focus groups and the questionnaire.
Eligible patients received written study information and 
were contacted by telephone (n=323)
Medical records screened (n=374)
Patients had died (n=18)
Insufficient Dutch knowledge (n=21)
Severe cognitive disabilities (e.g. dementia) 
(n=12)
Unreachable because of changed address (n=2)
Patients not reachable by phone (n=69)
Patients died after discharge (n=6)
Patients declined participation (n=199),
reasons: 
- Not interested (n=116)
- Too confronting/not wanting to talk about 
trauma in a group (n=23)
- Not wanting to visit hospital (n=5)
- Physically not able to participate (n=45)
- Too far (n=10)
Patients attended the focus group 
(n=30)
Patients interested to participate in a 
focus group (n=47)
Patients unable to attend on planned dates (n=8)
Patients did not show up (n=9)
Patients only completing the 
questionnaire (n=36)
Patients also completed the questionnaire 
(n=27)
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Table 1. Demographic and clinical characteristics of the patients in the focus groups (n=30) 
and of the patients completing the questionnaire (n=63).




Mean ± SD Mean ± SD
Age at time of injury (years) 57.1 ± 15.5 56.7 ± 17.4
ISS 14.2 ± 7.5 13.6 ± 8.2
Time since injury (weeks) 29.4 ± 9.0 35.3 ± 11.2
































































ICU admission 16 (53.3%) 33 (52.4%)
Focus group participation 30 (100%) 27 (42.9%)
Abbreviations: SD=standard deviation; ISS=Injury Severity Score; TBI=traumatic brain injury; 
ICU=Intensive Care Unit.
aData missing for n=3
bData missing for n=2
cData missing for n=4
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All trauma patients acknowledged adequate social support as an important element in the 
from their social network. Family and friends did not (fully) understand that trauma can 
have invisible consequences, including psychological and cognitive problems. Patients felt 
they had to keep explaining their situation repeatedly. Feelings of loneliness were also 
experienced, which were related to inadequate social support, decreased social network 
and activities, and not being able to ask their questions to HCPs. Patients felt like a burden 
to nurses and friends and relatives. After injury, patients were often unable to perform 
the social or leisure activities they desired. This was frequently related to psychological 
problems (e.g., anxiety) or cognitive problems (e.g., increased noise sensitivity).
Patients experienced increased irritations in their relationship, due to changed 
dynamics and roles. Several patients thought that their trauma had a large impact 
on their partners’ wellbeing, possibly even larger than on their own wellbeing. 
hospitalization and rehabilitation process. Some partners had become overanxious, 
which refrained patients from restarting their hobbies or work.
Besides personal relationships, the relationship and communication with HCPs 
medical care, they desired more clear information about their injury, its possible 
physical and psychosocial consequences, and the rehabilitation process. Patients who 
experienced a positive relationship with their HCPs felt more optimistic about their 
HCP. Polytrauma patients who were treated by different HCPs were sent from one 
HCP to another. Those patients preferred that one HCP would have served as a contact 
person to whom they could turn to with questions.
Injury resulted in employment-related problems. Job loss was perceived as a step 
back in life. Patients felt uncomfortable staying at home and were concerned that they 
let their colleagues down. Returning to work was perceived as a sign of recovery and 
normality, and problems in this area resulted in feelings of frustration. Furthermore, 
because authorities treated them in a standardized manner, ignoring individual factors.
Positive experiences
Despite several psychosocial problems, patients also experienced some positive 
a sense of humor. Humor was seen as a way of coping with the entire physical and 
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emotional recovery process and accepting the injury and its consequences. Patients 
want to think about the future and about what they can do and enjoy those abilities, 
instead of ruminating about what they cannot do anymore. During hospitalization and 
rehabilitation, they often encountered other patients in more severe circumstances 
(e.g., limb amputations), which made them to put their own injury and its consequences 
into perspective. Several patients expressed new values in life. They worry less about 
for being alive, healthy, and able to perform daily activities.
Response scale
One polytrauma patient favored a dichotomous response scale (i.e., yes/no), while 
four patients (across all trauma groups) preferred a Likert-type response format to 
be able to report the degree of any experienced problems. The remaining patients had 
no opinion nor preference.
Barriers and facilitators of psychosocial screening according to HCPs
In general, the focus in trauma care is on survival and physical functioning and 
less on psychosocial sequelae. HCPs acknowledged that awareness for psychosocial 
consequences of injury is important to improve trauma care. Various barriers and 
facilitators of psychosocial screening were discussed.
HCPs indicated that, due to cognitive problems, trauma patients would not always 
be able to complete a screening instrument (Table 3). Patients might not wish to 
express their psychosocial problems to HCPs, including psychosocial workers, as they 
are strangers to the patient. Furthermore, patients who just survived an injury might 
lack motivation to complete a psychosocial screening instrument. HCPs believe that 
patients could be motivated by creating a short and easy to complete instrument, 
accompanied by clear information about its purpose.
All HCPs agreed that a psychosocial screening procedure should be linked to a 
referral structure for aftercare. Aftercare, in turn, aims to improve patients’ wellbeing. 
In addition, HCPs prefer to use a reliable and valid instrument. Furthermore, the 
instrument should be short to minimize the additional workload for the HCPs and 
burden on patients. HCPs also agreed that unambiguous instructions would facilitate 
a standardized screening procedure. Some HCPs viewed negative emotions as normal 
reactions and part of processing the trauma. They believed that mainly polytrauma and 
TBI patients experience psychosocial problems and questioned the cost-effectiveness 
of a psychosocial screening procedure for all trauma patients. In addition, HCPs were 
not fully in agreement about appropriate timing and setting of psychosocial screening. 
Whereas some HCPs thought screening should be done at a rehabilitation center, others 
4
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believed it should be implemented in the hospital since many patients are quickly 
discharged and otherwise it remains unknown who requires psychosocial aftercare.
Feedback about what happened to patients after screening would facilitate its 
implementation. Furthermore, the role of the patients’ social network was discussed. 
HCPs disagreed to what extent others could help the patient with completing the 
instrument if needed, since the patient’s perspective should remain the focus. 
Nonetheless, the quality and the wellbeing of the patients’ social network were seen 
as important factors for the patient’s wellbeing and the administration of a screening 
instrument among patients.
All HCPs, especially nurses, emphasized a lack of time and a high workload as two 
scoring, and interpreting the score of an instrument requires time, as well as 
communicating the results with the patient and other HCPs and registering the results 
patient would be forgotten and there would be less paperwork for the HCPs. However, 
not all patients might be able to complete an instrument electronically. In addition, the 
use of an interface might become a barrier between HCPs patients. HCPs questioned 
whether it would be feasible from an organizational point of view to screen all patients 
for psychosocial problems and handle all referrals. A clear follow-up structure within 
the hospital would facilitate the implementation process. One HCP should serve as a 
coordinator in the screening procedure.
on scoring and interpreting the instrument and possibly for additional staff. The 
management is highlighted by all HCPs.
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The questionnaire was completed by 63 patients (of which 27 focus group participants; 
Table 1) and 14 HCPs (the 12 focus group participants, a geriatrician, and a resident 
from the Emergency Department). Table 4 presents the 10 psychosocial problems 
with the highest mean scores as rated by patients on a scale from 0 (not at all) to 
3 (very much). In short, these problems are anxiety symptoms, mood disturbances, 
employment-related problems, feeling like a burden, and less social activities than 
desired. Table 5 presents the 10 problems which are most often marked by patients 
and HCPs for inclusion in a psychosocial screening instrument. Despite a slightly 
different ranking of problems, there was substantial overlap in the content. Mood 
disturbances, anxiety symptoms, employment-related problems, feeling like a burden 
on others, and recurrent memories of the trauma were marked by patients and HCPs. 
In addition, Table 5 presents the 10 problems which were most often written in the top 
own body was considered an important problem by patients and HCPs. Despite some 
and the responses of patients and HCPs yielded similar results on a thematic level. For 
instance, sadness, depressed mood, and anhedonia are ranked differently between 
patients and HCPs and across the tables. However, these are all depressive symptoms.
Table 4. Top 10 psychosocial problems with the highest mean scores, rated by trauma patients 
(n=63).
Problem Mean score
1 Fear of falling 1.06
2 Increasingly aroused, watchful 0.85
3 Mood swings 0.85
4 Problems with return to work 0.83
5 Depressed mood 0.80
6 Feeling like a burden 0.79
7 Excessive worrying 0.76
8 Feeling insecure 0.76
9 Anhedonia 0.76
10 Less social activities than desired 0.74
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Injury may reduce patients’ well-being and up to 76% report psychosocial problems2,3. 
While psychosocial screening is already applied in other populations, such as cancer 
patients35, this is not yet the case in trauma care. Existing screening procedures 
in trauma care focus on psychological outcomes such as depressed mood or post-
traumatic stress21-25. Yet psychosocial contains a broader spectrum of problems, 
which can also be experienced after traumatic injury. Therefore, we aim to develop 
a psychosocial screening instrument that can be used in adult trauma patients. 
Previously, a systematic review was conducted to identify psychosocial problems 
following physical trauma. The aims of the current mixed-methods study were to 
explore (i) psychosocial problems experienced by adult trauma patients, (ii) which 
psychosocial problems should be included in a screening instrument according to 
patients and HCPs, (iii) which response scale is preferred by patients, and (iv) barriers 
and facilitators of implementing a psychosocial screening instrument according to 
HCPs. Thirty patients and 12 HCPs participated in the focus groups and 63 patients 
and 14 HCPs completed the questionnaire.
This study highlighted that patients can experience several psychosocial problems 
following injury, irrespective of trauma type and severity. Anxiety, social support, 
and impaired social and leisure activities were the prevailing core themes. Patients 
experienced several psychosocial problems in line with the literature. In addition, they 
felt powerless after trauma, which was the only new item for the provisional item list 
proposed in the focus groups with patients. Moreover, psychosocial problems were 
interrelated (e.g., fear leading to avoidance of social activities). Previous research also 
indicates that psychosocial outcomes may be associated with each other36, which is to 
be expected. For the purposes of this study, we disentangled the psychosocial themes 
as much as possible. Future studies might consider focusing on the exploration of how 
the various psychosocial outcomes following traumatic injury are associated with each 
limited awareness for possible psychosocial problems. Indeed, literature supports that 
the focus in trauma care is on survival and there should be a shift towards attention 
for non-fatal outcomes (e.g., psychosocial problems, reduced QoL)37. Fortunately, 
there is a growing body of literature describing such outcomes after trauma patients. 
traumatic stress8. Qualitative studies in this area are also mainly concerned with 
only psychological outcomes38 or more generally with the process of recovery39 or 
impact on QoL15
instance patients with a hip fracture39. The current study adds to the existing body of 
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literature that (i) we explored psychosocial outcomes, (ii) by employing qualitative 
as well as quantitative methods, (iii) we included patients with various injuries, (iv) 
further reveals that appropriate timing to offer psychosocial aftercare can differ per 
person, as some patients wanted this during hospitalization and others after hospital 
been described in prior qualitative studies15,40.
Four patients preferred a polytomous response scale for an instrument. Such a 
format is also advocated in the literature, because it provides information not only 
about the presence but also concerning the severity of problems41,42. Thereby, variance 
between patients’ answers is maximized and reliability and validity are increased41,42. 
scale) is useful depends on the context43. Concerning screening, it is important that 
patients express an opinion to be able to detect those patients with psychosocial 
problems. Therefore, a format with four response options is ideal.
HCPs agreed that a proven clinical usefulness of the instrument, uniform guidelines, 
post-injury. However, some HCPs questioned the feasibility and cost-effectiveness 
of psychosocial screening because of the large number and heterogeneity of trauma 
patients. In addition, some HCPs wondered whether patients who just survived 
might be willing to complete a screening instrument. Future research may involve a 
pilot implementation study to explore the feasibility of implementing a psychosocial 
screening instrument at the level I trauma center and to explore which of the discussed 
barriers are indeed a problem in clinical practice. Obviously, certain themes could be 
dealt with prior to such a study (for instance, length of instrument). Other currently 
perceived barriers, such as HCPs’ doubts about patients’ willingness to complete a 
screening instrument, require a pilot study to evaluate to what extent this perceived 
barrier is indeed a barrier. Additionally, a future study might reveal the most 
appropriate timing of screening (e.g., within a day, week, month).
Besides, the provisional item list based on our systematic review was used as a 
questionnaire. According to patients and HCPs, anxiety, mood disturbances, PTSS, 
and impaired social life are the most urgent problems. Despite a slightly different 
the inclusion of both perspectives in the development of a screening instrument and 
thereby ensuring content validity17,27,28.
4
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The patients in our study had various injuries with different causes, mostly falls 
29. The 
average age was 57 years old, which also corresponds with the average age of the total 
hospitalized trauma population in the Netherlands (55 years)29. This age represents 
a middle-aged working group, raising the expectation of mostly employment-related 
problems. Yet the current study included patients of all ages, ranging from 26 to 84 
years old, thus representative for the adult trauma population. It should be noted that 
our focus groups included only patients with a blunt trauma (e.g., fracture) and no 
patient with a penetrating trauma (e.g., gunshot wound). This is not strange since 90% 
of the total trauma population has a blunt trauma29. The few patients with penetrating 
trauma might be less willing to participate in a focus group. However, there is no reason 
to expect that these patients experience other psychosocial problems not revealed in 
described that these patients often suffer from post-traumatic stress symptoms, which 
may impair QoL44 and a qualitative study of experiences from hospitalized victims of 
the shooting at Utøya Island in Norway in 2011 described the importance of social 
support, from HCP as well as friends and family45. Most importantly, we achieved data 
irrespective of age, cause or mechanism of trauma.
The current study has some limitations. First, the high refusal rate (80.9%) to 
participate in a focus group increases the risk of response bias. The main reason 
for non-participation was that patients were not interested, often because they 
participation too confronting. Second, some of the groups were smaller (n = 3) 
interaction46. Finally, most participants were Dutch (n = 27, 90%). Previous studies 
revealed that migrant groups are less likely to make use of mental health services47 
although the prevalence of psychological problems post-trauma could be higher48. 
However, despite these drawbacks, the participating patients demonstrated a wide 
variety in demographic and injury-related characteristics and data saturation was 
reached.
A major strength of this study is that two methods were employed to explore 
psychosocial problems following trauma and evaluate the importance of those 
problems. Subsequently, this leads to a better understanding of the psychosocial impact 
of trauma, enabling the development of a screening instrument with greater content 
validity28. Previous qualitative studies among patients explored general experiences40 
or QoL15 after trauma. We primarily focused on psychosocial problems to develop a 
psychosocial screening instrument. Another strength is that we did not only explore 
BNW_Maria Kara_V3.indd   158 24-04-20   17:11
159
Screening for psychosocial impact of injury
patients’ perspectives but also views of HCPs, thereby gaining insight into potential 
problems but also important elements concerning psychosocial screening in trauma 
care according to HCPs.
This study has multiple clinical implications. HCPs sometimes tend to believe 
that mostly polytrauma and TBI patients have psychosocial problems, but this study 
showed that all trauma patients (including non-severely injured) can experience 
psychosocial problems. Thus, HCPs should not only be aware of potential psychosocial 
the relationship and communication with HCPs very important. Therefore, HCPs might 
in plain language and by identifying negative psychosocial outcomes. However, this 
also implies certain recommendations on the organizational level. HCPs expressed 
the wish to focus more on the psychosocial wellbeing of patients, but time is too 
limited and the daily workload is very high. After hospital discharge, the majority of 
patients are not followed-up. Therefore, hospital management is advised to provide 
adopt a holistic approach in trauma care. Furthermore, this study contributed to the 
development of a preliminary version of a psychosocial screening instrument for 
structure and the possibility of item reduction, evaluate its psychometric properties 
(i.e., reliability, construct validity, and diagnostic accuracy), and explore the feasibility 
of routine psychosocial screening by conducting a feasibility study in which the 
instrument will be prospectively employed in trauma care.
several psychosocial problems, irrespective of trauma type and severity. Since 
psychosocial problems are common and may negatively affect recovery and QoL in the 
trauma population, psychosocial care with screening as a starting point should become 
an integral part of trauma care. HCPs perceived numerous barriers and facilitators of 
psychosocial screening, which should be taken into account when implementing an 
instrument.
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Background: Early detection of psychosocial problems post-injury may prevent them 
from becoming chronic. Currently, there is no psychosocial screening instrument that 
can be used in patients surviving a physical trauma or injury. Therefore, we recently 
developed a psychosocial screening instrument for adult physical trauma patients, 
Methods:
center from October 2016 through September 2017 without severe cognitive disorders 
(n = 1446) received the PSIT, Impact of Events Scale-Revised (IES-R), Patient Health 
Questionnaire-9 (PHQ-9), Rosenberg Self-Esteem Scale (RSES), State-Trait Anxiety 
Inventory-State (STAI-S), and the World Health Organization Quality of Life-
Abbreviated version (WHOQOL-Bref). After two weeks, a subgroup of responding 
participants received the PSIT a second time. The internal structure (principal 
construct validity (Spearman’s rho correlations), diagnostic accuracy (Area Under the 
Results: A total of 364 (25.1%) patients participated, of whom 128 completed the 
PSIT again after 19.5 ± 6.8 days. Test-retest reliability was good (ICC = 0.86). Based 
and 90.3%), and 4 on subscale 3 (85.7% and 90.7%).
Conclusion:




deaths1. Tens of millions of people survive an injury and may be confronted with 
physical or psychosocial problems due to trauma1. Between 25%2-76%3 of patients 
report psychosocial problems as early as two weeks after injury. In addition, 7%4-25%5 
has psychiatric comorbidity between 3 and 12 months following injury. It is important 
to recognize psychosocial problems post-injury, since such problems may negatively 
impact physical recovery6,7 and patients’ quality of life (QoL)8-13. Psychosocial screening 
not only prevents problems from escalating, but may also improve communication 
between patients and health care providers (HCPs) and is time saving because the 
information provided by screening creates the opportunity to focus on issues that 
are important for patients14. Systematic screening may assist in early detection of 
psychosocial problems and has received much attention in oncological care15-17, but 
not yet in trauma care. Furthermore, there is no psychosocial screening instrument 
currently available for an adult trauma population. Existing screening instruments 
15-17. Some of those 
questionnaires also measure physical problems17, which may interfere with the 
detection of psychosocial problems18. Therefore, a psychosocial screening instrument 
should preferably only contain psychosocial problems. Existing questionnaires that 
are sometimes used in clinical practice mainly focus on psychological problems such 
as depressive and anxiety symptoms (e.g., the Hospital Anxiety and Depression Scale19) 
or post-traumatic stress symptoms (PTSS) (e.g., the Impact of Events Scale20). Yet, 
injured patients may also experience other psychosocial problems, such as impaired 
social life21.
Recently, the Psychosocial Screening Instrument for physical Trauma patients 
(PSIT) was developed, a self-report instrument which screens for several psychosocial 
to generate a comprehensive list of psychosocial problems following physical trauma 
(submitted). Second, focus groups with trauma patients and HCPs were organized to 
ask patients which psychosocial problems they experienced and to ask patients and 
HCPs feedback on the problems list resulting from the review and which problems 
they perceived as most important (submitted). Whereas studies most frequently 
have assessed symptoms of depression, post-traumatic stress, and anxiety22-24, our 
systematic review and focus groups revealed that trauma patients can experience 
these but also other psychosocial problems following their trauma, such as a decreased 
self-esteem25 and sexual problems26. Therefore, these problems were also included in 
examine its psychometric properties.
5





Patients were eligible if they were 18 years or older and admitted to a ward or the 
Intensive Care Unit (ICU) of the ETZ Hospital, a level I trauma center in the Netherlands, 
from October 2016 to September 2017. Patients were invited using the Brabant Trauma 
Registry (BTR) database. Exclusion criteria were (i) severe cognitive impairment (e.g., 
Committee Brabant approved the study. The data were collected between October 
2017 and March 2018.
Procedure
Eligible participants received written explanation about the study and contact details 
of one of the researchers. When a patient was willing to participate, he/she was asked to 
sign an informed consent form, complete the questionnaires, and return all documents 
together in a return envelope. Patients who did not return the questionnaires were 
called to remind them of the study and, if they were unreachable, they received a 
of questionnaires were sent the PSIT again, with a request to complete this instrument 
a second time to establish test-retest reliability. This approach was chosen because a 
smaller sample size is needed to examine test-retest reliability compared with other 
psychometric properties27. Participation was voluntarily.
Measures
Demographic and clinical information
The following variables were derived from the patient database: sex, date of birth, 
date of hospital admission, injury cause, injury mechanism, injury severity score 
(ISS), and whether they were admitted to the ICU. Patients were asked to provide the 
following demographic information: level of education, living situation (e.g., alone or 
with a partner), and whether they currently had a paid job (yes/no). Furthermore, 
to gain insight in pre-existing psychosocial problems, patients were asked whether 
they experienced psychological problems before the trauma (yes/no) and if they could 
for psychological problems (yes/no). In addition, patients were asked if they currently 
received counseling for psychological problems (yes/no).
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Psychosocial Screening Instrument for physical Trauma patients (PSIT)
The PSIT is a recently developed Dutch psychosocial screening instrument for adult 
trauma patients. The preliminary PSIT consists of 20 items and covers the following 
topics: anxiety symptoms (2 items), mood disturbances (2 items), sexual problems 
(1 item), impaired body image (1 item), loneliness (1 item), feeling burdensome to 
item), employment-related problems (1 item), post-traumatic stress symptoms (3 
items), impairments in social activities/leisure time (1 item), frustration (1 item), 
disappointment (1 item), powerlessness (1 item), anger (1 item), and relationship issues 
(1 item). This preliminary version of the PSIT ended with an open-ended question 
to provide patients the opportunity to indicate any other psychosocial problem or 
problems that they experienced. Each item can be answered on a 4-point Likert scale 
from 0 (not at all) to 3 (very much). After completion of the PSIT, patients were asked 
whether they missed a topic (if yes, which topic), and whether they had any remarks 
about the PSIT.
Patient Health Questionnaire-9 (PHQ-9)
The PHQ-9 is a 9-item measure to assess depressive symptoms. It is considered a 
suitable questionnaire to screen for depressive symptoms following injury28. Each 
symptom can be rated from 0 (not at all) to 3 (nearly every day)29. The total score ranges 
from 0 to 18. A score of at least 10 is indicative of depressive symptoms30-33. The PHQ-9 
has shown good psychometric properties in several trauma populations29,30,34,35.
Impact of Events Scale-Revised (IES-R)
The IES-R consists of 22 items and measures three symptom clusters of PTSS, namely 
intrusive, avoidance and hyperarousal symptoms36. Each symptom can be rated from 
0 (not at all) to 4 (extremely). Scores can range from 0 to 88 and a score of 33 or higher 
represents the most appropriate cut-off value of PTSS37. Studies in several trauma 
populations have shown good psychometric properties20,37,38.
State-Trait Anxiety Inventory - State anxiety subscale (STAI-S)
The STAI-S is a 20-item questionnaire which measures state anxiety39. Each item ranges 
from 1 (almost never) to 4 (almost always). Despite limited research on useful cut-off 
40,41. 
Studies have shown that the STAI is a reliable instrument in several populations39,41.
5
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Rosenberg Self-Esteem Scale (RSES)
The RSES has 10 items and is a self-report instrument to assess global self-esteem42. 
Responses range from 1 (strongly disagree) to 4 (strongly agree). Although it has been 
stated that scores should preferably be analyzed in a continuous manner, scores below 
43. The RSES has good psychometric properties42.
World Health Organization Quality of Life assessment instrument - Bref (WHO-
QOL-Bref)
The WHOQOL-Bref consists of 26 items and is the short form of the WHOQOL-100 
which is developed to assess QoL44. Scores are calculated for one facet (Overall QoL 
and general health) and four domains (Physical Health, Psychological Health, Social 
Relationships, and Environment)45. Higher scores indicate good QoL46. The WHOQOL-
Bref is a valid and reliable measure to assess QoL in patients with TBI47 and SCI48.
Sample size
Several recommendations exist regarding the minimum sample size needed to assess 
psychometric properties of an instrument27,49,50. Studies using Monte Carlo simulations 
revealed that a minimum of 300 participants is required for exploratory studies50. 
27. To obtain a representative 
sample and to account for drop-out, we aimed to include at least 80 patients for the 
test-retest analysis.
Statistical analyses
To compare responders and non-responders on demographic and clinical 
characteristics, chi-squared and Mann-Whitney U tests were calculated. Descriptive 
statistics were used to create an overview of the sample characteristics. The 
distribution of item scores on the PSIT was explored with regard to kurtosis and 
ceiling effects was assessed using frequency analyses.
Next, principal components analysis (PCA) was used to examine the internal 
structure of the PSIT. Appropriateness of PCA was checked using the measure Kaiser-
Meyer-Olkin measure (KMO), which should be at least 0.06, and by Bartlett’s test 
51. Oblique rotation was done 
51. Items were considered 
27 and loadings on any of the components < 
0.449,52-54
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root mean square residual (SRMR). The following cut-off values were used for these 
27,55. Subsequently, presence of 
lowest or highest possible score on the total PSIT and subscales56.
Reliability was measured by examining internal consistency and test-retest 
27. Test-retest 
reliability was assessed by calculating the ICC (two-way mixed effects model, single 
measure) and should be at least 0.8027.
hypotheses were formulated (Table 1). Instruments measuring a similar construct (i.e., 
show 0.30 > r < 0.50, and unrelated constructs should show r <0.3027,57. Construct 
the hypotheses are supported58.
Receiver operating characteristics (ROC) analyses were performed to evaluate 
the ability of the PSIT to detect patients with psychosocial problems59. The area 
under the curve (AUC) should be at least 0.727
positive predictive value (PPV), and negative predictive value (NPV) were calculated 
for each potentially appropriate cut-off value, based on the ROC analyses. The most 
can be expressed by the Youden’s Index (J)59. J is a measure of diagnostic accuracy 
59. CFA was 
conducted using IBM AMOS version 24. All other data analyses were done using IBM 
SPSS version 24.
5
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Table 1. A priori formulated hypotheses to evaluate construct validity.
No. Hypothesis
1
subscale 1 and domain 2 of the WHOQOL-Bref.
2
the STAI-S, IES-R, and the PHQ-9.
3
subscale 2 and domain 1 of the WHOQOL-Bref.
4
the RSES and domains 2 and 3 of the WHOQOL-Bref.
5
subscale 3 and domain 1 of the WHOQOL-Bref.
Abbreviations: No.=Number; PSIT=Psychosocial Screening Instrument for Trauma patients; 
PHQ-9=Patient Health Questionnaire-9; STAI-S=State-Trait Anxiety Inventory-State subscale; 
IES-R=Impact of Events Scale-Revised; WHOQOL-Bref=World Health Organization Quality of 
Life-Abbreviated Version; RSES=Rosenberg Self-Esteem Scale.
Results
Patient characteristics
The BTR database contained 1729 trauma patients admitted to the ETZ from October 
2016 through September 2017. Patients were excluded if they had died (n=78), had 
such as dementia (n=116), did not have an injury after all according to the electronical 
13 patients were registered twice in the BTR database. In total, 1448 eligible patients 
were invited to participate of which 364 returned the questionnaires (response rate: 
25.1%). The PSIT was completed a second time by 128 patients (response rate: 78.5%; 
Figure 1). There was no difference between responders and non-responders regarding 
2 
2 (7, n=1346) = 9.25, p = 0.24), and ICU 
2 (1, n=1448) = 1.20, p = 0.27; Table 2). However, responders were slightly 
older (Median = 64.4) compared to non-responders (Median = 62.0) (Mann-Whitney 
U = 181211, p = 0.02) but this was a small effect (r = 0.06). In addition, patients with 
2 
(1, n=1448) = 5.95, p = 0.02, phi = -0.06). Table 3 presents the demographic and clinical 
characteristics of the patients in the total group and of the patients included in the 
test-retest analysis.
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Figure 1. Flow chart of participant selection.
Eligible patients received written study information and 
were contacted by telephone (n=1448)
Medical records screened (n=1729)
Patients had died (n=78)
Patients twice in trauma registry (n=13)
Unknown/incomplete address (n=6)
Insufficient knowledge Dutch (n=63)
Severe cognitive disabilities (e.g. dementia) 
(n=116)
No trauma after all (n=5) 
Incorrect address (n=20)
Patients died after discharge (n=9)
Patients not reachable by phone (n=490)
Patients declined participation (n=375)
Unable to complete questionnaire (n=72)
Unknown (n=118)
Patients returning questionnaires
(n=364, of which n=343 complete)
Patients completing the PSIT a second 
time (n=128, of which n=119 complete)
5
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Median (IQR) Median (IQR) Mann-Whitney U (p-value)
Age at time of injury 
(years)
64.4 (52.0 - 78.0) 62.0 (41.0 - 77.0) U = 181211 (p = 0.02, r = 0.06)
ISS
Missing (n, %)
5 (4 - 9)
3 (0.8%)
5 (2 - 9)
71 (6.5%)
U = 173292 (p = 0.14)






















































2 = 5.95 (p = 0.02, phi = -0.06)
ICU admission (yes) 61 (16.8%) 156 (14.4%) 2 = 1.2 (p = 0.27)
Abbreviations: IQR=Interquartile range; ISS=Injury Severity Score; ICU=Intensive Care Unit.
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Table 3. Demographic and clinical characteristics of the patients.
Total group (n=364) Test-retest group (n=128)
Mean ± SD Mean ± SD
Age at time of injury (years) 62.7 ± 17.3 64.4 ± 15.0
ISS 7.5 ± 6.5 8.5 ± 7.1
Time since injury (months) 7.9 ± 3.6 7.3 ± 3.7
Time between baseline and retest (days) 19.5 ± 6.8












































































ICU admission (yes) 61 (16.8%) 24 (18.8%)
Pre-injury psychological problems (yes)





Current psychological treatment (yes) 54 (14.8%) 23 (18%)
Abbreviations: ISS=Injury Severity Score; ICU=Intensive Care Unit.
5




Initial PCA revealed three components with an Eigenvalue > 1, but there were several 
items with high cross-loadings which hampered interpretation of the structure. 
After an iterative process in which these items were deleted one by one and PCA 
thus revealing a simple and interpretable structure. The three components explained 
64.5% of the variance and were labeled (1) Negative affect, (2) Anxiety and PTSS, and 
(3) Social and self-image (Table 4).
2 (87) = 240.55, CFI = 0.95, 
error terms were added to the model (‘Intimacy/sexuality’ with ‘Attractiveness’; ‘Re-
experiencing symptoms’ with ‘Feeling upset with memories’). This resulted in an 
2 (85) = 191.58, CFI = 0.96, RMSEA = 0.06, and SRMR = 0.04) (Figure 
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Table 4. Final results principal components analysis with oblique rotationa.










13 Feeling powerless 0.825




2 Depressed mood 0.493
7 Returning memories, 
nightmares, and/or 
0.853
8 Feeling upset when 
thinking about the trauma
0.815
1 Anxiety, feeling tensed 0.686
9 Increased watchfulness 0.636
3 Intimacy/sexual problems 0.887
4 Feeling less attractive 0.753
6 0.507
5 Inadequate social support 0.462
a
Reliability
the PSIT twice returned the second instrument on average within 19.5 ± 6.8 days. The 
reliability.
5
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Floor and ceiling effects
No ceiling effects were found (Table 6). Floor effects were observed for every subscale 
of the PSIT, namely 26.9% for Negative affect (minimum (min) - maximum (max): 
0 - 21), 20.3% for Anxiety and PTSS (min - max: 0 - 12), and 47% for Social and self-
(min - max: 0 – 45).
Construct validity
All correlations between the subscales of the PSIT and the additional questionnaires 
(80%). This result indicates a good construct validity.
Table 7.
the PSIT and the additional questionnaires.
PSIT subscale 1: 
Negative affect
PSIT subscale 
2: Anxiety and 
PTSS
PSIT subscale 
3: Social and 
self-image
PSIT subscale 2: Anxiety and PTSS





WHOQOL-Bref facet 1: Overall QoL 
and general health
WHOQOL-Bref Domain 1 -0.40* -0.49*
WHOQOL-Bref Domain 2 -0.67* -0.56*
WHOQOL-Bref Domain 3
WHOQOL-Bref Domain 4
expected. Abbreviations: PSIT=Psychosocial Screening Instrument for Trauma patients; PHQ-
9=Patient Health Questionnaire-9; STAI-S=State-Trait Anxiety Inventory-State subscale; IES-
R=Impact of Events Scale-Revised; RSES=Rosenberg Self-Esteem Scale; WHOQOL-Bref=World 
Health Organization Quality of Life-Abbreviated Version.
ROC analyses and cut-off values
Figures 3a to 3c present the AUC curves for each subscale of the PSIT. Each scale 
has a high diagnostic accuracy showing an AUC of 0.92 for Negative affect (standard 
error = 0.02, 95%CI = 0.87 - 0.96, p < 0.01), 0.88 for Anxiety and PTSS (standard 
5
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error = 0.02, 95%CI = 0.84 - 0.92, p < 0.01), and 0.92 for Social and self-image (standard 
error = 0.03, 95%CI = 0.86 - 0.98, p < 0.01). Table 8 shows per PSIT subscale the 
of 90.3%; and a cut-off value of 4 on Social and self-image had a sensitivity of 85.7% 
Table 8. Cut-off value analyses for each subscale of the PSIT.
Sensitivity J PPV NPV
Subscale 1: Negative affect
5 0.958 0.742 0.700 0.377 0.991
6 0.938 0.79 0.728 0.421 0.987
7 0.896 0.834 0.730 0.467 0.980
8 0.833 0.864 0.697 0.500 0.970
9 0.729 0.892 0.621 0.522 0.953
10 0.625 0.915 0.54 0.953 0.938
Subscale 2: Anxiety and PTSS
2 0.958 0.672 0.630 0.515 0.978
3 0.944 0.903 0.846 0.779 0.978
4 0.817 0.954 0.771 0.866 0.935
5 0.620 0.985 0.605 0.936 0.877
Subscale 3: Social and self-image
2 0.929 0.712 0.641 0.218 0.991
3 0.929 0.824 0.753 0.313 0.992
4 0.857 0.907 0.764 0.444 0.987
5 0.607 0.935 0.542 0.447 0.965
Abbreviations: J=Youden’s Index; PPV=positive predictive value; NPV=negative predictive value; 
PTSS=Post-Traumatic Stress Symptoms.
Cut-off values with the highest J are in bold.
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Figure 3a - 3c. Area Under the Curve (AUC) of each subscale of the PSIT versus (3a) the PHQ-9, 
(3b) the STAI-S and IES-R, and (3c) the RSES.
3a. PSIT subscale 1 3b. PSIT subscale 2
3c. PSIT subscale 3
Feedback PSIT
Thirty-four patients (9.3%) reported that they found one of the questions in the 
another patient found the item regarding re-experiencing symptoms ambiguous, 
and a third patient was confused regarding the difference between ‘frustration’ and 
‘disappointment’. The most common remarks were that patients found the questions 
confronting (n = 7) and that some of the experienced problems were not related to the 
5
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or more items of the PSIT. Therefore, it was decided that it was not needed to change 
the wording of the items or the response options.
Thirty patients (8.2%) stated that they missed a topic in the PSIT, most often 
related to physical or cognitive problems (n = 11) and less often to psychosocial 
problems (e.g., ‘feeling unhappy’, n = 2). Since the goal of the PSIT is to screen for 
optional open-ended question was retained to provide patients the opportunity to 
write an experienced problem not listed in the PSIT.
Discussion
screening instrument for adults following physical trauma, and to examine its 
covering three subscales and one optional open-ended question to provide patients 
the opportunity to report any other problem they might have. This study indicates 
that the PSIT is an easy to complete, reliable and valid self-report psychosocial 
PSIT. This supports the notion that the PSIT is easy to complete and, therefore, no 
changes were made to the wording of the items and response options. In addition, 
few patients missed a topic in the PSIT. Suggestions for additional topics were most 
of psychosocial problems (e.g., concentration problems60), and the PSIT is intended to 
assess psychosocial problems, no additional items were included.
For nearly each item on the PSIT, missing values were below 2%. Only one item 
had a higher percentage of missing values, namely ‘relationship issues’ (3.8%). 
It is plausible that patients did not answer this item because they did not have a 
romantic relationship, since several patients had written down that they were single. 
Nevertheless, this missing rate (3.8%) is still far below the threshold of a problematic 
missing rate of 15% or more27.
discrimination between patients without psychosocial problems is not possible27. 
However, the PSIT is meant to result in the differentiation in patients who do and 
who do not experience psychosocial problems. Any attempt to discriminate within 




As expected, strong correlations were found between the subscales of the 
PSIT. Research shows that psychosocial problems can be related or co-existing61-63. 
Consequently, it was expected that the scales of the PSIT would be interrelated. 
as demonstrated by CFA.
Concerning the construct validity, only one hypothesis for the third subscale of the 
between this subscale and the RSES and domain 3 of the WHOQOL-Bref, while high 
correlations were expected. This could be explained by the fact that this PSIT subscale 
slightly broader construct than the other two instruments, which are focused on either 
self-esteem (the RSES42) or social relationships (domain 3 of the WHOQOL-Bref46).
The current study has some limitations. First, response bias might have occurred 
as only 25.2% of the eligible trauma patients responded to the questionnaire. Analyses 
revealed that younger age and penetrating injury were associated with being a non-
responder, although effect sizes for these variables were small. Responders and non-
responders were comparable on other characteristics (gender, ISS, ICU admission, 
injury cause). The majority of eligible patients were not reachable. Patients declining 
participation and willing to provide the reason often indicated that they were not 
interested because they were participants in other studies, they did not experience any 
psychosocial problems, or they found the questionnaire too long and/or burdensome. 
The response rate for the second PSIT (to assess test-retest reliability) was higher, 
willing to participate in this study. Second, 63 patients were excluded based on their 
population, implying a relatively low risk for language or cultural bias.
Future research should explore whether the established cut-off values are useful 
in clinical practice and how the referral system could be organized. For instance, to 
whom should referral occur (e.g., psychologist, medical social work)? Another relevant 
research area is appropriate timing of psychosocial screening (e.g., one week, two 
months post-injury). Moreover, future studies might consider exploring how the PSIT 
can be best implemented in trauma care. Once these questions are addressed, the 
PSIT could be translated in different languages to assess its cross-cultural validity.
This study also has a number of clinical implications. While various questionnaires 
and screening instruments are available, these mainly assess depressive and anxiety 
symptoms (such as the Hospital Anxiety and Depression Scale19), or PTSS (such as the 
5
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Impact of Events Scale20
adult trauma patients which covers a range of all relevant psychosocial problems in 
one instrument. Although the literature increasingly advocates to monitor trauma 
patients’ wellbeing, the focus is primarily on depressive symptoms, post-traumatic 
stress symptoms, and anxiety symptoms24. The PSIT screens for these symptoms but 
also other psychological and social problems relevant to trauma patients. HCPs in 
trauma care now have a tool to systematically screen for psychosocial problems, which 
is short and easy to complete. The proposed cut-off values provide criteria by which 
patients should be referred for psychosocial aftercare.
Conclusion
In conclusion, this study showed that the PSIT is a reliable, valid, and easy to complete 
psychosocial screening instrument. It appears to be a useful instrument to screen for 
psychosocial problems after injury.
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Routine screening for 
psychosocial problems following 









Background: Psychosocial screening among trauma patients can aid early detection 
of problems, but its use is still innovative in clinical practice. The Psychosocial 
psychosocial screening instrument for trauma patients. In the current study, we 
explored the feasibility of adding the PSIT to standard trauma care.
Method: Adult patients with a shoulder, spine, pelvic and/or hip fracture, or an isolated 
fracture admitted to ETZ Hospital (the Netherlands) between June 2018 and April 2019 
received the PSIT as part of standard care. After six weeks, patients completed the 
PSIT again. Additionally, various stakeholders (mostly nurses) completed an online 
questionnaire on the barriers and facilitators of the use of the PSIT in clinical practice.
Results: During hospitalization, 111 of 158 (70.3%) approached patients completed 
the PSIT. Nearly half (47.7%) reported psychosocial problems, of whom three wanted a 
referral to the aftercare outpatient clinic and one to medical psychology. Fifty patients 
received the PSIT from a nurse, of whom four without researcher interference. At 
follow-up, 64 patients (57.7%) completed the PSIT of whom 28 (43.8%) experienced 
Fourteen patients were referred, all to the aftercare outpatient clinic. Mean scores 
up. The online questionnaire was completed by 55 out of 129 (42.6%) stakeholders. 
The vast majority (94%) believed that psychosocial screening is useful. However, 
38% did not perceive handing out the PSIT as part of their job. Additionally, 56% of 
the stakeholders were not encouraged by their manager to screen for psychosocial 
problems. Furthermore, stakeholders indicated that time pressure and workload 
interfered with their awareness for the PSIT.
Conclusions: Nearly half of the patients experienced psychosocial problems, which 
did not change during follow-up. Health care professionals believe in the usefulness 
of psychosocial screening, but various logistic aspects need consideration in order 
to successfully implement the PSIT. In this study, only four instruments were 
handed out without researcher interference. Recommendations are made for future 
implementation of the PSIT.
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Feasibility of psychosocial screening post-trauma
Introduction
1. Tens of 
millions of people survive physical trauma, but they might not fully recover or they 
experience psychosocial problems due to injury1. In 2017, nearly 80,000 clinical trauma 
patients were recorded in the Dutch trauma registry2. Existing trauma guidelines are 
concerned with physical examination, pain management, surgery, and rehabilitation3,4. 
These guidelines do not yet include psychosocial screening. In contrast, in oncological 
care, psychosocial screening is advised5,6. Fortunately, there is a growing advocacy for 
psychosocial screening in the trauma population7,8. But, if done, screening is aimed at 
(PTSD)9-11. Yet trauma patients may experience various other psychosocial problems 
12, impaired social life13, or sexual problems14. 
physical recovery and quality of life. Recently, we developed and validated a broad 
psychosocial screening instrument, namely the Psychosocial Screening Instrument for 
Trauma patients (PSIT)15. In the current prospective study, we aimed to explore the 
feasibility of adding the PSIT to standard trauma care. Therefore, patients completed 
the PSIT during hospitalization and six weeks later to assess psychosocial problems 
and changes over time. In addition, a process evaluation among different stakeholders 
was performed to provide insight into current barriers and facilitators. In this way, 
the applied strategy could be enhanced for future implementation16.
Method
Participants
Trauma patients were eligible if they were 18 years or older and admitted from 
June 2018 through March 2019 to the ETZ Hospital, a level I trauma center in the 
Netherlands. For this feasibility study, patients with the following fractures were 
included: shoulder, spine, pelvic, hip, and/or an isolated fracture, which required 
surgery. Exclusion criteria were (i) severe cognitive impairment (e.g., dementia), (ii) 
prior to ward admission), and (iv) hip replacement in the case of a hip fracture (to 
avoid interference with an ongoing research project among patients undergoing hip 
replacement). The local Ethics Committee approved the study. Data were collected 
between June 2018 and June 2019.
6




One of the researchers (MK) daily checked the electronic health record (EHR) 
whether eligible patients were admitted. If an eligible patient had not received the 
PSIT from a nurse, MK asked one of the nurses or a secretary to hand out the PSIT 
to that patient. When such an intervention was necessary, this was registered. Over 
time, we wished to observe an increase in PSIT handed out spontaneously, which 
would indicate an awareness for the new screening instrument. MK collected the 
completed questionnaires from the wards and calculated the patients’ score. Nurses 
were informed whether patients scored above the cut-off value and subsequently 
instructed to discuss this with the patient. In addition, they would ask whether 
the patient feels a need for additional care, such as a referral to a psychologist. All 
patients completing the PSIT during hospitalization received this instrument again 
six weeks later, accompanied by written study information and contact details of one 
of the researchers. If a patient was willing to participate, he/she was asked to sign 
an informed consent form, complete the PSIT, and return both documents in a reply 
envelope. An informed consent form was asked at this point since these data were 
gathered purely to explore changes over time (it was not considered part of trauma 
care). If patients scored the cut-off value or higher15 at follow-up, the researcher would 
call them to discuss the need for a referral to a medical psychologist or the aftercare 
outpatient clinic at the ETZ Hospital.
Outcomes and measures
Demographic and clinical information
The following demographic and clinical variables were derived from the EHR: sex, 
date of birth, date of hospital admission, injury cause, injury severity score (ISS), 
and whether they were admitted to the intensive care unit (ICU). Patients provided 
additional information: level of education, living situation (e.g., alone or with a 
partner), and whether they currently have a paid job. Furthermore, patients were 
asked whether they experienced psychological problems before the trauma and if 
counseling for psychological problems, and whether they currently receive counselling 
for psychological problems. Moreover, we registered the number of excluded patients, 
response and dropout rates, and reasons for exclusion, non-participation, and dropout 
(if known).
PSIT
The PSIT is a reliable and valid psychosocial screening instrument for physical trauma 
patients15. The development of this instrument was based on a systematic review 
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(Chapter 2 in this thesis) and focus groups with trauma patients and health care 
providers (HCPs) (Chapter 4 in this thesis) The PSIT consists of 15 items, which are 
answered on a 4-point Likert scale, ranging from 0 (Not at all) to 3 (Very much). The 
PSIT has three subscales: Negative Affect (Cronbach’s alpha: 0.92), Anxiety and post-
traumatic stress symptoms (PTSS) (Cronbach’s alpha: 0.77), and Social and Self-image 
(Cronbach’s alpha: 0.79)15. For each subscale, a total score can be calculated by the sum 
of the responses to the according items. The total score cannot be calculated if an item 
is missing. Cut-off values, calculated in the psychometric evaluation study, are 7 for 
Negative Affect, 3 for Anxiety and PTSS, and 4 for Social and Self-image15.
Evaluation feasibility PSIT
To evaluate whether it is feasible to add the PSIT to trauma care, information was 
recorded for the following outcomes: number of potentially eligible patients, number of 
patients who received the PSIT and number of cases in which researcher interference 
was required, number of patients who completed the PSIT during hospitalization and 
at six weeks follow-up, number of patients with a score indicative for psychosocial 
problems, how many of those patients used additional psychosocial care, and which 
professionals were involved in those cases (e.g., a psychologist).
Process evaluation
To minimize the burden on HCPs, we created a short online questionnaire based on the 
17 for use among HCPs involved in 
trauma care. This instrument provides insight in barriers and facilitators encountered 
by HCPs which are part of each of the following factors affecting implementation: 
innovation, patient, HCP, and context17,18. The full questionnaire requires about 15 
minutes to complete, the short questionnaire required at most 5 minutes to complete 
and still contained items related to each of the four factors affecting implementation. 
regard to future implementation. Additionally, to identify the most important themes, 
the PSIT for you (maximum 3)?” HCPs were also invited to write down any ideas they 
might have to overcome these barriers. Responses to the questionnaire would serve 
as a basis for our recommendations after the feasibility study.
Statistical analyses
Descriptive analyses were performed to describe the response rate, dropout rate, 
demographic and clinical variables, and the distribution of responses on the PSIT 
at baseline and at follow-up. The McNemar’s test was used to explore changes in the 
6
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proportion of patients with psychosocial problems at baseline and at follow-up. Paired 
t-tests were performed to compare the scores on the subscales of the PSIT at both time 
sample size of 90 patients is required to conduct a two-way paired t-test (alpha = 0.05, 
power = 0.80, effect size = 0.3). Taking into consideration possible dropout, we aimed 
to include at least 126 patients. Frequency analyses were performed to explore the 
outcomes of the process evaluation among all HCPs as well as separately for the nurses, 
as they form the largest group of HCPs and they were the main involved HCPs in our 
feasibility study. All statistical analyses were done using IBM SPSS Statistics 24.
Results
Participants
During the study period, 472 potentially eligible patients were admitted to the ETZ 
Hospital (Figure 1). Eighty-six patients were unable to complete the PSIT because 
they had severe cognitive disabilities (n = 67), did not speak Dutch (n = 12), or were 
medically/physically too weak (n = 7). Thus, 186 patients were considered eligible. 
Twenty-eight patients were overlooked and not asked to complete the PSIT due to 
logistic reasons, for example during weekends or holidays. Eight refused to complete 
the PSIT. Forty patients who received a PSIT from either a nurse or secretary did not 
complete it for unclear reasons as they already left the hospital when the researcher 
visited the wards to collect the questionnaires. During hospitalization, 111 patients 
completed the PSIT of whom 64 responded to follow-up, thus the response rates were 
70.3% and 57.7% respectively. Table 1 presents the demographic and injury-related 
characteristics of the sample. From the 111 completed screening instruments during 
hospitalization, 50 (45%) were handed out by a nurse (Table 2). In 46 cases, it was 
necessary for the researcher to intervene to prevent patients from being overlooked. A 
secretary handed out 58 (52.3%) questionnaires (upon researcher request) and three 
(2.7%) patients received the PSIT directly from the researcher (Table 2).
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Figure 1. Flow chart of participant selection.
Potential eligible trauma patients 
admitted to the ETZ Hospital (n=472) 
Insufficient Dutch (n=12) 
Severe cognitive disabilities (n=67) 
Medical/physical too weak (n=7)  
Surgery already done (n=139) 
Hip replacement (n=61) 
Eligible patients (n=186) 
Patients overlooked (n=28) 
Refused to complete PSIT (n=8) 
PSIT not completed for unknown reasons (n=40) 
Patients completing baseline screening  
(n=111) 
Died after hospital discharge (n=3) 
Drop-out (n=44) 
Patients completing follow-up screening  
(n=64) 
Patients receiving PSIT (n=158) 
6
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Table 1. Demographic and clinical characteristics of the patients.
Baseline (n=111) Follow-up (n=64)
Median (IQR) Median (IQR)
Age at time of injury (years) 65.3 (48.4 - 78.1) 64.7 (48.3 - 74.5)
ISS
Missing
9.0 (4.0 - 14.0)
14 (12.6%)
9.0 (4.0 - 17.0)
8 (12.5%)
Time since injury (days) 2.0 (1.0 - 4.0) 54.0 (47.3 - 65.5)
Time between baseline and follow-up (weeks) Not applicable 7.0 (6.0 - 8.0)
































































 Two or more of the above













ICU admission (yes) 12 (10.8%) 8 (12.5%)












Current psychological treatment (yes) 6 (5.4%) 5 (7.8%)
Abbreviations: ISS=Injury Severity Score; ICU=Intensive Care Unit; IQR=interquartile range.
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Psychosocial screening during hospitalization
The median score of the PSIT at baseline was 3 for Negative Affect (interquartile 
range, IQR: 1-7), 2 for Anxiety and PTSS (IQR: 1-4), and 0 for Social and Self-image 
(IQR: 0-1) (Table 2). In total, 53 (47.7%) patients scored above the cut-off value on at 
least one subscale. In 13 cases, psychological care was already involved (e.g., medical 
psychology). Additional psychosocial care was offered to 41 patients, of whom 
one wished a referral to a medical psychologist and three patients to the aftercare 
outpatient clinic.
Psychosocial screening at follow-up
Six weeks after inclusion, 64 patients (57.7%) completed the PSIT of whom 28 (43.8%) 
reported psychosocial problems (Table 2). Eighteen of the 54 (34%) patients who 
reported problems while hospitalized, still had such problems (Figure 2). We observed 
problems during hospitalization and at follow up (Negative Affect: p = 0.55; Anxiety 
and PTSS: p = 0.63; Social and Self-image: p = 0.69). One patient received psychosocial 
care following screening during hospitalization. All fourteen patients who wished a 
referral for aftercare were also to the aftercare outpatient clinic. Median scores at 
follow-up were 4 for Negative Affect (IQR: 2-8), 1.5 for Anxiety and PTSS (IQR: 1-4), 
and 1 for Social and Self-image (IQR: 0-2) (Table 2). Compared to baseline, mean scores 
t = 1.93; p = 0.06; Anxiety and PTSS: t = 0.13, p = 0.9; and Social and Self-image: t = 0.95, 
p = 0.35).
6
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Table 2. Outcomes of psychosocial screening and its feasibility.
Baseline (n=111) Follow-up (n=64)




3.0 (1.0 - 7.0)
2.0 (1.0 - 3.8)
0 (0.0 - 1.0)
4.0 (2.0 - 8.0)
1.5 (1.0 - 3.8)
1.0 (0.0 - 2.0)
PSIT subscale N (%) N (%)
 No total score
 No total score













Feasibility evaluation N (%) N (%)
PSIT handed out by nurse
 With researcher interference
 Without researcher interference
PSIT handed out by secretary







Total number of patients with an indication for 
psychosocial problems
Psychosocial care was already involved
Making use of additional care
 Referral to medical psychology
 Referral to aftercare outpatient clinic













Abbreviations: PTSS=Post-traumatic stress symptoms; IQR=Interquartile range.
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Patients reporting psychosocial 
problems at baseline (n=53)  
Patients reporting psychosocial problems 
at follow-up (n=18, 34.0%)  
No psychosocial problems at follow-up  
(n=11, 20.8%)  
Patients lost to follow-up  
(n=24, 45.3%)  
No psychosocial problems at 
baseline (n=58)  
Patients reporting psychosocial problems 
at follow-up (n=10, 17.2%)  
No psychosocial problems at follow-up  
(n=25, 43.1%)  
Patients lost to follow-up  
(n=23, 39.7%)  
Process evaluation
An invitation to the online process evaluation questionnaire was sent by e-mail to 129 
HCPs, of whom 52 (40.3%) responded. Different disciplines were represented, namely 
residents orthopedics, one emergency department physician, one physical therapist, 
one medical psychologist, one spiritual counsellor, and one social worker. Working 
experience varied between 6 months and 36 years (median = 3 years, IQR = 2-13 years).
Table 3 presents the responses to the process evaluation questionnaire. Two-
thirds of HCPs was aware of the feasibility study and the screening instrument, yet 
nearly half did not remember the eligibility criteria. Although 75% declared willing 
more than half of HCPs stated that they are not encouraged by their manager to stay 
aware of the PSIT. None of the HCPs reported that patients would not cooperate when 
6
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applying the PSIT. The credibility of the developers of the PSIT is questioned only by 
two HCPs. Finally, nearly everyone (94%) considered psychosocial screening among 
trauma patients as being useful. The response patterns of the nurses appear similar 
to the total group of HCP (Table 4).
Responses to our open-ended question revealed barriers concerning perceived time 
us in a standardized manner, for instance through the EHR.”).










1. I am aware of the feasibility study and 
the PSIT.
8 (15.4%) 9 (17.3%) 35 (67.3%)
2. I wish to receive more information about 
the feasibility study and/or the PSIT.
16 (30.8%) 18 (34.6%) 18 (34.6%)
3. I believe that psychosocial screening 
after injury is useful in the care for trauma 
patients.
1 (1.9%) 2 (3.8%) 49 (94.2%)
4. Working with the PSIT is too time 
consuming.
11 (21.2%) 34 (65.4%) 7 (13.5%)
5. I know what to do with questions about 
the PSIT.
19 (36.5%) 18 (34.6%) 15 (28.8%)
6. I question the credibility/expertise of 
the developer of the PSIT.
36 (69.2%) 14 (26.9%) 2 (3.8%)
7. I question the usefulness of psychosocial 
screening in trauma care.
49 (94.2%) 2 (3.8%) 1 (1.9%)
8. I am willing to hand out the PSIT to 
eligible patients.
2 (3.8%) 11 (21.2%) 39 (75%)
patients.
17 (32.7%) 20 (38.5%) 15 (28.8%)
10. Handing out the PSIT to patients is my 
task as I see it.
20 (38.5%) 21 (40.4%) 11 (21.2%)
11. My manager encourages me to the PSIT. 29 (55.8%) 20 (38.5%) 3 (5.8%)
12. I did thoroughly read and remember 
the eligibility criteria of the feasibility 
study.
7 25 (48.1%) 24 (46.2%) 3 (5.8%)
13. Patients do not cooperate in applying 
the PSIT.
14 (26.9%) 38 (73.1%) 0 (0%)
Abbreviations: HCPs=Health care professionals; PSIT =Psychosocial Screening Instrument for 
physical Trauma patients.
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1. I am aware of the feasibility study and 
the PSIT.
1 (2.9%) 5 (14.7%) 28 (82.4%)
2. I wish to receive more information 
about the feasibility study and/or the PSIT.
11 (32.4%) 12 (35.3%) 11 (32.4%)
3. I believe that psychosocial screening 
after injury is useful in the care for trauma 
patients.
0 (0%) 2 (5.9%) 32 (94.1%)
4. Working with the PSIT is too time 
consuming.
10 (29.4%) 22 (64.7%) 2 (5.9%)
5. I know what to do with questions about 
the PSIT.
11 (32.4%) 11 (32.4%) 12 (35.3%)
6. I question the credibility/expertise of 
the developer of the PSIT.
26 (76.5%) 6 (17.6%) 2 (5.9%)
7. I question the usefulness of psychosocial 
screening in trauma care.
32 (94.1%) 1 (2.9%) 1 (2.9%)
8. I am willing to hand out the PSIT to 
eligible patients.
1 (2.9%) 4 (11.8%) 29 (85.3%)
patients.
14 (41.2%) 11 (32.4%) 9 (26.5%)
10. Handing out the PSIT to patients is my 
task as I see it.
11 (32.4%) 14 (41.2%) 9 (26.5%)
11. My manager encourages me to stay 
aware of the PSIT.
21 (61.8%) 10 (29.4%) 3 (8.8%)
12. I did thoroughly read and remember 
the eligibility criteria of the feasibility 
study.
14 (41.2%) 17 (50%) 3 (8.8%)
13. Patients do not cooperate in applying 
the PSIT.
12 (35.3%) 22 (64.7%) 0 (0%)
Abbreviations: PSIT =Psychosocial Screening Instrument for physical Trauma patients.
Discussion
The aim of the current study was to explore whether it is feasible to add the PSIT to 
standard care while patients were hospitalized. HCPs received an online questionnaire 
to conduct a process evaluation.
In this study, 48.6% reported psychosocial problems on the PSIT while hospitalized 
and 43.8% at follow-up. Across time, the prevalence and severity of problems were 
stable. On both time points, problems were least often reported on the subscale Social 
and Self-image. One might argue that this scale contains problems, which may be 
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less relevant shortly after injury. Another hypothesis is that these problems are less 
frequently disclosed compared to problems related to anxiety or mood. For instance, 
this scale also asks about sexual problems and such a question often has a higher 
number of missing values, indicating that sexual life is a sensitive theme to assess19. In 
the current study, missing values were observed for 9-13% of patients on this scale on 
both time point. Consequently, it was not possible to calculate a total score for these 
patients.
During the study period, three factors might have interacted with the 
the study period. Less patients were admitted during summer and more during the 
to the EPIC registration system. Third, at two of the three wards, fewer secretaries 
were available due to organizational changes. The latter two developments caused an 
increase in the administrative workload for nurses.
At baseline, most patients did not make use of additional psychosocial care despite 
elevated scores on the PSIT. Patients were often more concerned with their physical 
recovery than with their psychosocial wellbeing or whether they wanted a referral for 
any psychosocial issues they were experiencing. Furthermore, patients indicated that 
psychosocial worker. At follow-up, more referrals occurred, raising the hypothesis that 
patients more often felt the need for aftercare at this stage. All referrals at follow-up 
were made to the aftercare outpatient clinic. This clinic might play an important role 
in future implementation of the PSIT. Currently, the clinic is conducting its own pilot 
with follow-up moments at six and twelve months. In the future, it could be worthwhile 
to investigate trajectories of psychosocial problems over time among trauma patients.
The process evaluation revealed that most HCPs believed in the usefulness of 
psychosocial screening in trauma care. Yet a minority viewed distributing and applying 
the PSIT as their task and felt not encouraged by their manager to stay aware of the 
PSIT. Besides, only few HCPs remembered the eligibility criteria of the current study. 
These results indicate barriers on the level of HCPs (role perception) and context 
(group norms). Concerning knowledge about the criteria, this could be related to HCPs 
but also to the innovation itself, as one might argue that the criteria in this study 
might be too detailed to remember in daily clinical care since the criteria referred to 
various trauma patients). Nevertheless, various solutions could help to overcome these 
barriers. First, automatic reminders for the instrument would reduce the necessity for 
HCPs to remember the eligibility criteria, thus reducing the workload. Second, it could 
be helpful if screening would become obligatory in trauma care and thereby added 
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staff to apply the PSIT, in turn resulting in implementation of the PSIT as a team effort 
and shared responsibility. These solutions are also in accordance with the responses 
to the open-ended item concerning the most important barriers.
Some limitations should be discussed. The intended sample size of 90 patients 
to assess changes in scores on the subscales between the two time points was not 
achieved. Possibly, the eligibility criteria were suboptimal, as many patients were 
excluded because they had already undergone surgery (n = 139) or hip replacement 
(n = 61). These exclusion criteria were formulated to avoid blurring of data and 
psychosocial screening in daily clinical practice. After all, many patients received 
surgery prior to or extremely shortly after (e.g., within 2 hours) ward admission. As 
over time and results of the paired t-test should be interpreted with caution. Possibly, 
have been observed. Additionally, not all stakeholders were involved in the current 
study. We mainly focused on the nurses since they were the ones applying the PSIT. 
support to explore the best way of implementing an innovation20. Finally, one might 
argue that a process evaluation should involve a qualitative research method, such 
as focus groups16. However, in this study, a quantitative approach was chosen for 
practical reasons. By using an online questionnaire it is possible to reach many HCPs 
simultaneously (thereby, as a side effect, increasing awareness of the innovation16) and 
minimizing the burden on their daily workload. Completing the online questionnaires 
Assessment Instrument” but selected the most relevant theme on each barrier level17. 
Applying the full instrument would require about 15 minutes to complete, thereby 
reducing the response rate. Nonetheless, our adapted questionnaire also provided 
useful insights concerning perceived barriers and future directions.
This study also has some strengths. To the best of our knowledge, this is the 
instrument. Although globally there is an increased awareness for screening after 
trauma, existing initiatives are focused on mental health outcomes (e.g., PTSD9-
11). Furthermore, we included injury subgroups often excluded in prior research 
concerning screening, such as patients with non-severe injuries21 and patients without 
psychological problems9. In addition, we not only explored the feasibility of the actual 
screening instrument but also conducted a brief process evaluation among various 
stakeholders (nurses, but also physicians and managers). This revealed some issues 
that need to be considered in future studies and implementation.
6
BNW_Maria Kara_V3.indd   205 24-04-20   17:12
206
Chapter 6
In future research a different approach may be taken towards the eligibility criteria. 
For instance, that psychosocial screening should be done among all hospitalized non-
be easier to remember for HCPs. Also, such an approach may result in a larger sample 
size, which in turn has various consequences: more power to detect changes over time 
when applying a longitudinal design, increased generalizability, and the possibility 
to compare to what extent similar facilitators and barriers would apply. However, a 
disadvantage of such a broad criterion is an increase of experienced workload and 
time pressure. Moreover, a longer follow-up period provides the opportunity to assess 
whether the problems remain stable, reduce or increase. Moreover, the effectiveness of 
early versus later screening could be assessed with a pilot randomized controlled trial.
Finally, this study also has clinical implications. Only four screening instruments 
were spontaneously handed out by nurses, thus implementation was not achieved in 
this feasibility study22. Researcher interference was necessary in the vast majority 
of cases, implying the potential value of appointing a HCP as a coordinator of the 
screening procedure. In addition, incorporation of the PSIT into the EHR probably 
enhances structural and standardized screening. Furthermore, it may be useful to 
create a task force, including the screening HCP that represents different stakeholders 
from various disciplines. This group could be concerned with further implementation 
of psychosocial screening among trauma patients and, for instance, work on national 
guidelines, although more research is needed before these guidelines can be made. 
Finally, collaboration with the aftercare outpatient clinic may result in a vital role 
concerning screening, treatment, and follow-up of patients. Screening should be 
out in oncological research23. 
trauma patients experienced psychosocial problems shortly after injury. This remained 
stable during a six-week period. In the future, the aftercare outpatient clinic may play 
a crucial role in the screening and follow-up of patients. Implementation of the PSIT in 
clinical care was not achieved in this study, but various aspects were described, which 
could facilitate future implementation.
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Worldwide, trauma is the leading cause of death and morbidity, though mortality rates 
are decreasing1. In The Netherlands, 98% of trauma patients survive. While the focus 
tends to be on the physical sequelae, there is a growing body of literature showing that 
psychosocial problems are negatively associated with physical recovery2, physical 
functioning3, and quality of life (QoL)4. Therefore, it is vital to recognize psychosocial 
problems early after injury. Screening may facilitate early recognition of urgent 
problems5. Although research acknowledges the importance of early screening after 
physical trauma, the focus is on depressed mood and post-traumatic stress6. A broad 
psychosocial screening instrument that can be used among injured patients is still 
lacking. The aim of this thesis was to describe the development and psychometric 
evaluation of a broad psychosocial screening instrument for adult physical trauma 
patients, the Psychosocial Screening Instrument for physical Trauma patients (PSIT). 
Next, the feasibility of adding the PSIT to routine trauma care was explored resulting 
in recommendations for future implementation.
problems are reported after trauma. This resulted in a provisional item list and the 
conclusion that a broad screening instrument did not yet exist for trauma patients, 
justifying the development of a new instrument (Chapter 2). In addition, literature 
after trauma, supporting the potential usefulness of early psychosocial screening 
(Chapter 3). Then, we conducted focus groups with patients with various injuries and 
health care professionals (HCPs) from different disciplines to explore their perspectives 
regarding psychosocial sequelae of traumatic injury and asked their feedback on the 
provisional item list. This list was also sent as a questionnaire to additional patients 
and HCPs to quantify the importance of each psychosocial problem and select the 
most relevant themes to construct a preliminary version of the PSIT (Chapter 4). 
This version contained 20 items. After psychometric evaluation, 15 items remained 
(Chapter 5). The instrument contains three subscales, namely Negative affect, Anxiety 
and post-traumatic stress symptoms (PTSS), and Social and self-image (Chapter 5). 
The PSIT had good test-retest reliability and the three subscales showed high internal 
consistency, good construct validity, and good diagnostic accuracy (Chapter 5). 
Trauma patients received the PSIT during their hospitalization and six weeks later to 
explore the feasibility of adding the PSIT into routine care and to compare scores over 
time (Chapter 6). During hospitalization and about six weeks after injury, nearly half of 
patients reported some psychosocial problems, of whom 7.5% and 50% (respectively) 
made use of additional psychosocial care. Most of these referred patients (75% at 
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baseline and 100% at follow-up) were referred to the aftercare outpatient clinic. No 
of psychosocial problems. The process evaluation revealed that even though HCPs 
believed in the usefulness of psychosocial screening post-trauma, various problems 
need to be overcome prior to further implementation (Chapter 6).
A major strength of this project is the rigorous methodology by which the PSIT 
was developed. It is based on previous research and in line with guidelines for 
questionnaire development7-9. The PSIT is the result of input from literature, 
experiences and perspectives from patients and HCPs, and combining qualitative and 
quantitative methods. This procedure is comparable to the approach of the World 
Health Organization Quality of Life group (WHOQOL-group)8 and the European 
Organization of Research and Treatment of Cancer (EORTC)9. The WHOQOL-group as 
well as the EORTC are two international, large, and successful research groups who 
have developed multiple instruments which are currently implemented among cancer 
(EORTC) and various other patient and healthy populations (WHOQOL). Both research 
groups have applied a systematic approach by searching the literature, involving 
which the psychometric properties were established. This method is also in line with 
the Consensus-based Standards for the selection of health Measurement INstruments 
(COSMIN) methodology7. The COSMIN methodology consists of a number of steps 
construct to be measured, choice of measurement method, item selection (based on 
literature, HCPs, and patients, and focus groups), creating response scale, and testing 
the instrument7. These steps were followed when developing the PSIT and the COSMIN 
taxonomy10 was used when evaluating its psychometric properties. By following 
these established methods, we ensure an appropriate and rigorous method in the 
development and validation of the PSIT. In turn, this resulted in an extremely low risk 
of missing an important theme while developing the PSIT and excellent psychometric 
properties of our instrument (Chapter 5).
In addition, this project represents patients with various injuries. Some previous 
such as patients with orthopedic trauma11, or excluded common injury groups, such 
as patients with traumatic brain injury12. This project included patients with a large 
variety in injury types, causes, and severity. Therefore, we managed to generate a 
7
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comprehensive overview of psychosocial sequelae after injuries (Chapter 2) and to 
develop a screening instrument suitable across trauma groups (Chapter 5).
Furthermore, HCPs from various disciplines were involved in exploring their views 
and the development of the PSIT (Chapter 4). Thus, the current project also contributed 
to a better understanding of how different HCPs perceive a potential psychosocial 
screening procedure in trauma care. Besides, we also assessed perceptions from 
various HCPs regarding the feasibility study (Chapter 6). This provided insight in 
the views of nurses, who were daily involved with the care for patients and who were 
asked to hand out the PSIT, but also of managers, who (although less involved) believed 
in the potential usefulness of psychosocial screening after trauma.
Psychosocial problems
thoughts) and social (i.e., social relationships, leisure, employment) problems13-15. 
heterogeneity of articles in Chapter 2
are depressive symptoms, anxiety, post-traumatic stress symptoms, declined self-
esteem, negative body image, sexual problems, impaired social life, reduced social 
interactions and relationships, loss of job and inadequate return to work. One might 
population is heterogeneous and broad clinical and research questions (resulting 
in a broad screening instrument) suit the target population. Moreover, despite that 
general psychosocial themes applicable to all trauma patients (Chapter 2).
While the construct ‘psychosocial’ encompasses various issues, trauma has many 
the case for physical symptoms (e.g., pain and fatigue)16, cognitive problems (e.g., 
17, and addiction-related problems18,19, which 
might be an expression of psychosocial problems and may obstruct adequate detection 
of psychosocial problems20,21
or anxiety disorders and post-traumatic stress disorder (PTSD) were considered as 
Bias
There is a risk of language and cultural bias in our reviews (Chapters 2 and 3), since 
we only included English articles, as well as in the different studies (Chapters 4 to 
6), as patients unable to speak Dutch were excluded. Nevertheless, the risk of bias 
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is minimal. Only seven articles were excluded because of the language criterion 
(Chapters 2 and 3). Furthermore, the focus group (Chapter 4) and psychometric 
evaluation study (Chapter 5) had low response rates, implying a risk of response bias. 
Some patients felt unable to participate and others were not interested as they did not 
experience psychosocial problems due to their trauma. Often, patients could not be 
reached by telephone. In addition, during these study periods, other research projects 
were ongoing among trauma patients admitted to the Elisabeth-Tweesteden Hospital 
(ETZ). Many patients approached for this project have stated to experience high burden 
because they were asked to participate in those other projects as well. Still, the low 
response rates do not pose a major problem, since patients with various injuries, ages, 
and backgrounds participated in the studies, as well as HCPs from different disciplines. 
Also, data saturation was achieved in the focus group study (Chapter 4). Next, the 
analyses (Chapter 5). Besides, statistical comparison between responders and non-
responders revealed that they were comparable on most demographic and clinical 
characteristics (Chapter 5). The only differences were that non-responders were about 
two years younger and slightly more likely to have sustained a penetrating injury, 
yet these were small effects and are not expected to have affected overall results. In 
comparing mean scores over time should be interpreted with caution. However, this 
which was the main objective of the feasibility study (Chapter 6).
Generalizability
All patients in this project were hospitalized after their trauma and included in the 
Dutch Trauma Registry22. In 2017, approximately 15% of trauma patients were not 
hospitalized after treatment at a Dutch emergency department23. Moreover, according 
to the injury pyramid of the World Health Organization, most injured patients are not 
even seen at an emergency department1. Thus, not all injured patients were included 
However, it can be hypothesized that the urgency to screen for psychosocial problems 
among non-hospitalized patients is low. Besides, all data were collected at a single 
level I trauma center. Nevertheless, because of the comprehensive approach during 
the development of the PSIT and its good psychometric qualities there is no reason 
centers or that the quality of the PSIT would be different. To examine these claims, a 
future study applying psychosocial screening might include non-hospitalized trauma 
7
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patients (i.e., screening at the emergency department) and could be conducted as a 
multicenter study.
The PSIT and its psychometric properties
A screening instrument should be short, easy to complete, and psychometrically sound. 
properties (Chapter 5). Floor effects were found for each subscale, but this is not 
problematic because the aim of screening is to distinguish patients with and without 
psychosocial problems and not to discriminate within the group of patients without 
psychosocial problems7. All correlations between the PSIT subscales and between 
is not surprising as psychosocial problems can be interrelated or comorbid12. For 
24 (Chapter 5). To enhance the utility of a 
screening instrument, it is important to identify patients with or at risk for psychosocial 
25,26. Therefore, 
Implementation of health care innovations is a cyclical process, which can take up 
many years27. According to the literature, about a third of patient do not receive care 
28. Implementing 
innovations based on research is thus important, but often ‘fails’ due to various reasons 
related to individual HCPs, social, organizational, and economic context29. Barriers and 
context (e.g., hospital, rehabilitation center). Prior to implementation of the PSIT, focus 
groups with HCPs revealed expected barriers and facilitators on each of those levels 
(Chapter 4). During the feasibility study in which the PSIT was actually applied, a 
process evaluation was conducted to reveal current barriers and facilitators (Chapter 
6). Overall, perceived barriers could be categorized at the organizational level as they 
were related to professional roles (i.e., viewing the application of the innovation as 
one’s responsibility), available resources and daily work practices (i.e., limited time and 
high workload), and procedural aspects (e.g., not being stimulated by one’s manager to 
apply the PSIT, no standardized reminders). Additionally, hampered implementation 
was also related to HCPs as the eligibility criteria were not adequately remembered. 
This could be explained by the limited time and high workload experienced by HCPs, 
which in turn hampers the implementation of a new instrument as this increases the 
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tasks, psychosocial screening will not be necessarily perceived as having the highest 
priority. Fortunately, most HCPs did believe in the potential usefulness of psychosocial 
crucial basis to continue with the implementation of the PSIT. A future implementation 
strategy might consider a top-down approach. In the current study, a bottom-up 
approach was employed in which a researcher coordinated the screening process and 
mainly communicated with nurses. This approach was chosen because the nurses play 
a vital role in the care for trauma patients, yet a top-down approach might improve 
the implementation of the PSIT as managers would be involved and the barriers on the 
organizational level could be solved. For instance, if administering the PSIT would be 
made obligatory by a manager, this might increase the perception as working with the 
instrument as one’s responsibility (which appeared not the case in Chapter 6). This 
describing the importance of managers being involved to direct the implementation 
process and facilitate the staff to employ (for instance, through the electronic medical 
30,31. In turn, this could enhance sustainability 
in the long term. It is beyond dispute that implementing an innovation in healthcare 
on different levels (e.g., individual HCPs, organizational factors), in accordance with 
determinant frameworks29,32,33. For this reason, besides making the PSIT mandatory, 
we describe some other clinical recommendations in paragraph 7.4.
Although nearly half of patients reported some problems, only 7.5% made use of 
additional psychosocial care while hospitalized. This could be explained by various 
factors: patients receive adequate social support which is (at that point in time) 
are more concerned with their physical recovery and the possibility of psychosocial 
care comes too early for them. A longitudinal study may assess to what extent the latter 
is true in this population, as our follow-up was less than two months (Chapter 6). Yet 
at follow-up, half of patients with psychosocial problems were referred to the aftercare 
outpatient clinic, showing the clinical usefulness and importance of early screening 
and the need of longer follow-up and an infrastructure for aftercare (Chapter 6).
7.3 Future research
This project provides several directions for future research. First, a future 
longitudinal study with frequent follow-up moments might provide information on 
7
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the most appropriate timing for screening and the relationship between outcomes 
on the PSIT and - for example - physical recovery and QoL. Such a longitudinal 
study could be combined with comparing the long-term outcomes retrieved from 
the aftercare outpatient clinic, who follow-up patients at six and 12 months after 
trauma (Chapter 6
eligibility criteria including more trauma patients would provide more insight into 
effective implementation strategies and how to overcome the challenges revealed 
in our feasibility study. An example would be to screen all injured patients with 
a fracture within one week following hospital admission. Our feasibility study 
than expected number of excluded patients. A multicenter study could provide 
insight into feasibility of implementation in other trauma centers. Third, assessing 
the effectivity of screening through a pilot randomized controlled trial would add 
valuable information for both researchers and clinicians. These two suggestions 
could be combined in an effectiveness-implementation hybrid design34. This design 
may provide knowledge about effectiveness of screening as well as effectiveness 
of implementation strategy, which is useful to policy makers, and thereby has the 
potential to enhance implementation and decrease the evidence to practice gap. 
Fourth, a randomized controlled design provides the opportunity to investigate risk 
factors for developing psychosocial problems post-injury, such as pre-injury mental 
health issues or admission to the intensive care unit35. Fifth, evaluating the cost-
effectiveness of screening could reveal whether screening for psychosocial problems 
after trauma saves costs in the long-term, for example concerning rehabilitation, re-
admission, return to work. Sixth, an interesting area of research would be to create and 
evaluate an adaptive testing model that can be used prior to offering aftercare after 
completing the PSIT. The questionnaires employed to validate the PSIT may be used 
for this purpose. For instance, if a patient reports signs of a depressed mood (one item 
on the subscale Negative affect) on the PSIT, the PHQ-9 may be presented to establish 
the potential risk of a depressive disorder, and the need for a referral. If this would 
be the case, then the wish for aftercare could be discussed with the patient. Possibly, 
this might enhance identifying those patients who most need or wish a referral. 
Additionally, this might be useful in establishing the most appropriate type of care the 
patient should be referred to. Finally, future studies may explore the effectiveness of 
various interventions following screening. For example, Cognitive Behavioral Therapy 
(CBT) appears effective in the case of early PTSS36, and a research question could be 
if Eye Movement Desensitization and Reprocessing (EMDR), is equally or even more 
effective after physical trauma.
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7.4 Clinical implications and recommendations
During the time period of our project, several initiatives regarding screening after 
physical trauma took place around the world. While this is a positive development, 
those screening procedures overall focus on PTSS6,37. For instance, the Injured Trauma 
Survivor Screen has been developed which appears predictive of PTSS37. Our extensive 
exploration of the literature (Chapter 2) and focus groups with patients and HCPs 
(Chapter 4) revealed that other psychosocial problems are also relevant to injured 
patients and need to be included in a psychosocial screening instrument. The PSIT is 
which can be experienced by trauma patients and which may negatively affect QoL. 
Various recommendations can be made for future implementation of the PSIT. It 
it obligatory to administer, as is the case with for example the Short Nutritional 
Assessment Questionnaire38. This might alter role perception which appeared a barrier 
in Chapter 6, since screening would become part of HCPs’ duties and would not be 
seen as an additional or temporary task, as discussed at the end of paragraph 7.2. 
electronic system as well as to facilitate and stimulate nurses to apply the instrument. 
Besides, it might be valuable to appoint a specialized trauma nurse to coordinate 
the screening process, to discuss the need for a referral with patients with elevated 
scores, and to be available for questions about the screening to other HCPs. Ideally, 
trauma patients would be again screened at a follow-up appointment, although not 
all patients are followed-up by an HCP. Therefore, we argue for a central role of the 
aftercare outpatient clinic (Chapter 6). This clinic, established in 2018 for different 
patient groups including injured adults (as well as their partners), is coordinated by 
nurses specialized in intensive care and neurology. Regardless of their injury, patients 
could be followed up after one, three, six, and twelve months, for example. Those 
with psychosocial problems could in turn be referred to psychosocial aftercare at 
any point in time. It is beyond dispute that screening only makes sense if appropriate 
treatment can be offered39. A trauma nurse (during hospitalization) or the aftercare 
outpatient clinic (after hospital discharge) may evaluate which care would be needed 
(e.g., a psychologist or a social worker). Furthermore, it may be an option to create 
a working group in which various disciplines (psychologists, surgeons, nurses) and 
preferably different hospitals and medical associations (e.g., Dutch Trauma Society, 
Dutch Orthopedic Society) are represented. This working group could be concerned 
with nation-wide implementation of psychosocial screening and the establishment of 
guidelines. Currently, in The Netherlands, only one guideline in this area exists which 
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advises screening for depressed mood among patients with a spinal cord injury40. It 
would be very valuable if a national guideline would be developed for psychosocial 
screening (thus not merely mood) after physical trauma.
7.5 General conclusion
The PSIT is a short, easy to complete, and psychometrically sound instrument that 
can be used to screen for psychosocial problems among physical trauma patients. Its 
development is based on the combination of a rigorous literature review and input from 
psychosocial screening into routine trauma care. Various steps need to be undertaken 
to achieve successful implementation and deliver not only the best medical care, but 
also additional psychosocial care to the trauma population.
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Fysiek trauma of trauma verwijst naar lichamelijk letsel door een ongeval. Trauma 
is wereldwijd een van de belangrijkste oorzaken van sterfte en comorbiditeit. In 
Nederland worden jaarlijks ruim 80.000 patiënten opgenomen in het ziekenhuis na 
een trauma. Gegevens over deze patiënten en hun ongeval worden geregistreerd in 
de Nederlandse traumaregistratie. Trauma’s worden ingedeeld naar oorzaak (zoals 
val, verkeersongeluk), mechanisme (scherp of stomp), gewonde lichaamsregio’s 
en letselernst. Met betrekking tot de laatste twee punten zijn er twee belangrijke 
scoringssystemen: de Abbreviated Injury Scale (AIS) en de Injury Severity Score (ISS). 
De AIS resulteert in een code voor elk letsel op basis van gewond lichaamsdeel, ernst en 
aard van het letsel (bijvoorbeeld schaafwond, botbreuk). De meeste traumapatiënten 
hebben meerdere letsels en dus ook meerdere AIS codes. Aan de hand van de AIS codes 
kan de ISS berekend worden welke de totale letselernst weergeeft. Bij een ISS van 16 
of hoger is sprake van een zwaargewonde patiënt, ook wel multitrauma of polytrauma 
genoemd.
Uit de Nederlandse traumaregistratie blijkt dat maar liefst 98% van de opgenomen 
traumapatiënten overleeft. Deze patiënten kunnen verschillende gevolgen ervaren, 
waaronder fysieke, psychologische en sociale klachten. Zowel in de klinische 
praktijk als in de literatuur gaat de meeste aandacht uit naar fysieke gevolgen, 
zoals pijn en vermoeidheid. Er is echter ook groeiende kennis over psychologische 
en sociale klachten na een ongeval. Voorbeelden hiervan zijn sombere stemming, 
angst, posttraumatische stress, lagere kwaliteit en kwantiteit van sociale relaties 
en seksuele problemen. De aanwezigheid van dergelijke psychologische en sociale, 
oftewel psychosociale problemen, kunnen een negatieve invloed hebben op het 
lichamelijk functioneren, het herstelproces en de ervaren kwaliteit van leven van 
patiënten. Daarom is vroegtijdige signalering van psychosociale problemen van 
groot belang. Een hulpmiddel bij vroegtijdige signalering is screening. Screening van 
psychosociale problemen is inmiddels ingevoerd in de oncologische zorg, maar nog 
niet in de traumazorg.
In dit proefschrift is een psychosociaal screeningsinstrument voor traumapatiënten 
ontwikkeld, de PSIT. Vervolgens zijn de psychometrische eigenschappen van de PSIT 
onderzocht. Ook is onderzocht of het haalbaar is om de PSIT in de klinische setting 
beschrijven de methoden en bevindingen van de uitgevoerde studies.
Hoofdstuk 1
epidemiologie van trauma aan bod komen. Ook wordt een beschrijving gegeven van de 
Nederlandse traumapopulatie, de Nederlandse traumaregistratie en scoringssystemen 
in de traumazorg. Zowel lichamelijke als psychosociale gevolgen van een ongeval 
worden genoemd, waarna wordt beargumenteerd dat psychosociale screening een 
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vast onderdeel moet worden van de traumazorg en welke stappen in dit proefschrift 
ondernomen worden om psychosociale screening in deze populatie te realiseren.
Hoofdstuk 2 bevat een systematisch literatuuronderzoek wat een belangrijk 
startpunt was om a) zicht te krijgen op de psychosociale problematiek na trauma 
en b) zicht te krijgen op gebruikte instrumenten en te bepalen of er een instrument 
bestaat die kan dienen als potentieel screeningsinstrument. In dit literatuuronderzoek 
zijn uiteindelijk 191 artikelen meegenomen, die gebruik hebben gemaakt van 
kwantitatieve, kwalitatieve, of gemengde methoden. Om structuur aan te brengen 
in de hoeveelheid literatuur en een overzicht te creëren van alle gerapporteerde 
psychosociale problemen, zijn de bevindingen in de volgende categorieën gegroepeerd: 
verslechterde kwaliteit en kwantiteit van sociale relaties, seksuele problemen en 
problemen naar voren gekomen in de literatuur, zoals angst om (weer) te vallen na 
zorgen om darmproblemen tijdens het intiem zijn) na een traumatische dwarslaesie. 
Deze concrete problemen zijn in te delen onder de meer generieke problemen, 
bijvoorbeeld angst om te vallen is een angstklacht. Om deze reden concludeerden we 
dat het mogelijk moet zijn om één psychosociaal screeningsinstrument te ontwikkelen 
voor de traumapopulatie. Dit instrument zou ontwikkeld moeten worden omdat uit 
de literatuur blijkt dat er geen screeningsinstrument bestaat waarin alle relevante 
psychosociale problemen worden meegenomen. Hoewel er vele vragenlijsten bestaan, 
richten deze zich in het algemeen op één of enkele problemen (bijvoorbeeld een 
vragenlijst die alleen posttraumatische stressklachten meet). De bevindingen in dit 
hoofdstuk vormen het fundament voor de ontwikkeling van de PSIT. Hier borduren 
wij op voort in hoofdstuk 4.
In hoofdstuk 3 is eveneens een systematisch literatuuronderzoek uitgevoerd, 
met als doel het beloop van psychosociale klachten in kaart te brengen. Hiervoor 
zijn 67 studies geïncludeerd die de aanwezigheid dan wel ernst van minimaal een 
psychosociale klacht op meerdere momenten in de tijd na een trauma beschreven. 
Psychosociale problemen hebben wij als volgt gecategoriseerd: stemmingsproblemen, 
angst, posttraumatische stress, negatief lichaamsbeeld, seksuele problemen en sociale 
relaties. Er was een groot verschil in gepubliceerde studies per psychosociaal thema, 
uiteenlopend van twee onderzoeken naar het beloop van seksuele problemen tot 44 
onderzoeken naar het beloop van stemmingsproblemen na trauma. Prevalentiecijfers 
van psychosociale problemen varieerden van 1% tot 76% van de geïncludeerde 
patiënten. Meerdere factoren dragen bij aan deze variatie: diverse subpopulaties, 
8
BNW_Maria Kara_V3.indd   227 24-04-20   17:12
228
Chapter 8
verschillen in problemen, verschillen tussen meetinstrumenten, verscheidene 
meetmomenten. Ook de ernst van problematiek kon variëren, uitgedrukt in een 
standaarddeviatie groter dan het gemiddelde. Over het algemeen is de ernst mild. 
Enkele studies hebben ook patronen van het beloop van depressieve symptomen en 
posttraumatische stress in kaart gebracht. Deze patronen waren (i) geen problemen, 
(ii) vroegtijdig symptomen die herstelden over de tijd, (iii) vroegtijdig symptomen 
die bleven bestaan over de tijd, (iv) later in de tijd ontwikkeling van problemen. Om 
de kennis met betrekking op het vlak van het beloop van psychosociale problemen 
na trauma te verhogen zou het waardevol zijn om studies uit te voeren met meerdere 
meetmomenten om meer zicht te krijgen op de genoemde patronen. Een belangrijke 
bevinding uit dit hoofdstuk was dat psychosociale problemen een jaar na het trauma, 
reeds aanwezig waren in de eerste drie maanden na het trauma. Dit suggereert dat 
psychosociale screening in de (sub)acute fase na een ongeval zinvol kan zijn om de 
aanwezige problemen vroegtijdig te signaleren.
In dit hoofdstuk hebben wij de geïncludeerde 67 artikelen ook geëvalueerd 
aan de hand van de STROBE. De STROBE is een leidraad voor het rapporteren van 
observationele studies. Opvallend was dat ongeveer tweederde van de studies geen 
informatie rapporteerde met betrekking tot missende gegevens of patiënten die zich in 
de loop van het onderzoek terugtrokken. Vrijwel alle artikelen hadden wel een goede 
klinische kenmerken van de patiënten.
In hoofdstuk 4 werken we verder met het overzicht van psychosociale problemen 
gecreëerd vanuit hoofdstuk 2. Hoofdstuk 4 beschrijft een gemengde methoden studie 
waarin middels kwalitatief en kwantitatief onderzoek een aantal stappen zijn gezet 
richting de ontwikkeling van de PSIT. Allereerst zijn focusgroepen georganiseerd 
met traumapatiënten en zorgprofessionals. Focusgroepen met patiënten bestonden 
en patiënten met traumatisch hersenletsel. Zorgprofessionals werden uitgenodigd 
op basis van hun expertise in de zorg voor traumapatiënten en deze focusgroepen 
representeerden diverse disciplines: traumatologie, orthopedie, neurologie, 
verpleging, fysiotherapie, maatschappelijk werk, geestelijke verzorging. Er werden 
net zolang nieuwe focusgroepen georganiseerd totdat er geen nieuwe informatie 
meer naar boven kwam. Dit resulteerde in zes focusgroepen met patiënten en drie 
met zorgprofessionals. Aan patiënten is gevraagd welke psychosociale problemen 
zij (hebben) ervaren sinds hun ongeval. De zorgprofessionals werd gevraagd 
welke psychosociale thema’s zij van belang achten en wat volgens hen potentiele 
belemmerende dan wel bevorderende factoren kunnen zijn in het implementeren 
van een psychosociaal screeningsinstrument. Zowel patiënten als zorgprofessionals 
BNW_Maria Kara_V3.indd   228 24-04-20   17:12
229
Nederlandse samenvatting
kreeg de probleemlijst (uit hoofdstuk 1) voorgelegd met de vraag hier feedback op 
te geven en de in hun visie belangrijkste problemen aan te kruisen. De probleemlijst 
is niet alleen gebruikt in de focusgroepen maar ook daarbuiten in de vorm van een 
vragenlijst die per post werd verstuurd. De focusgroepen werden opgenomen, verbatim 
uitgeschreven en geanalyseerd. Uit deze analyse kwamen de volgende thema’s naar 
voren: angst, verstoringen in de stemming, frustratie, teleurstelling, gevoel van 
veranderde identiteit, minder zelfvertrouwen na het trauma, werkgerelateerde 
problemen, onvoldoende sociale steun en verminderde sociale activiteiten en 
vrijetijdsbesteding. Deze thema’s zijn gebruikt in de ontwikkeling van een eerste 
versie van de PSIT, bestaande uit 20 problemen waarbij patiënten kunnen aangeven 
in hoeverre zij elk van de problemen ervaren op een schaal van 0 (helemaal niet) 
tot 3 (heel erg). Daarnaast gaven patiënten ook positieve gevolgen aan, zo konden 
sommigen meer relativeren sinds hun ongeval. Sociale steun, optimistisch blijven 
en een gevoel voor humor werden als belangrijke factoren in het verwerken van het 
ongeval. Sommige patiënten benoemden dat het ongeval ook een grote impact op hun 
partner had, die vaak overbezorgd was geworden.
Uit de focusgroepen met zorgprofessionals bleek dat zij geloven in de toegevoegde 
waarde van psychosociale screening binnen de traumazorg, wat een belangrijke 
bevorderende factor is met het oog op toekomstige implementatie. De zorgprofessionals 
gaven daarbij wel aan dat het belangrijk is dat een screeningslijst kort moet zijn en 
makkelijk in te vullen. Volgens de zorgprofessionals zou implementatie bevorderd 
kunnen worden als de toegevoegde waarde voor de klinische praktijk wordt bewezen 
en als er voldoende middelen in de vorm van tijd en geld beschikbaar komen.
De PSIT is dus ontwikkeld op basis van de literatuur (hoofdstuk 2) en de 
ervaringen en perspectieven van patiënten en zorgprofessionals (hoofdstuk 4). In 
hoofdstuk 5 zijn de psychometrische eigenschappen van de PSIT onderzocht. In 
totaal hebben 364 patiënten de PSIT ingevuld waarvan 128 nog eens na gemiddeld 
20 dagen (standaarddeviatie: 7 dagen). Dit om de test-hertest betrouwbaarheid 
van de PSIT te onderzoeken. De test-hertest betrouwbaarheid kan uitgedrukt 
statistische techniek om onderlinge relaties bloot te leggen en items die niet in de 
lijst passen te verwijderen, konden we de PSIT inkorten van 20 naar 15 items. De 
algemene instructie is dat patiënten aankruisen in hoeverre zij elk probleem ervaren 
sinds hun ongeval, waarbij ze kunnen kiezen uit de antwoorden ‘helemaal niet’, ‘een 
Negatief affect (7 items gerelateerd aan sombere stemming en negatieve gevoelens 
zoals frustratie, machteloosheid, teleurstelling), Angst en posttraumatische stress 
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(4 items gerelateerd aan angst en klachten indicatief voor posttraumatische stress), 
factoranalyse gebleken dat deze gevonden structuur een goede structuur blijkt. Elke 
subschaal was intern consistent, wat wil zeggen dat de items binnen elke schaal goed 
met elkaar samenhangen en inderdaad bij die schaal horen. Goede interne consistentie 
wordt uitgedrukt in een Cronbach’s alpha hoger dan 0.7 (Negatief affect: 0.91; Angst 
oftewel de mate waarin elke subschaal meet wat het hoort te meten, was geëvalueerd 
door het opstellen van vijf hypotheses over de samenhang tussen de subschalen van 
de PSIT en enkele vragenlijsten die een vergelijkbaar construct meten: de PHQ-9 
meet stemmingsklachten, de STAI-S meet angstklachten, de IES-R posttraumatische 
stressklachten, de RSES zelfwaardering, en de WHOQOL-Bref die verschillende 
sociale problemen bevat. Vier van de vijf vooraf opgestelde hypotheses konden 
bevestigd worden, wat indicatief is voor een goede constructvaliditeit. De genoemde 
vragenlijsten hebben we vervolgens gebruikt voor het meten van de diagnostische 
Negatief affect (0.92; 89.6% en 83.4%), 3 op Angst en PTSS (0.88; 94.4% en 90.3%), 
dat de PSIT een betrouwbaar, valide en accuraat instrument is om te screenen op 
psychosociale problemen na een ongeval.
Hoofdstuk 6 
een periode van negen manden onderzocht is of het haalbaar is de PSIT toe te passen 
bij nieuw opgenomen traumapatiënten. Hierbij werden volwassenen met een enkele 
botbreuk en in het bijzonder een schouder-, bekken-, wervel-, of heupfractuur (m.u.v. 
die patiënten die voor een heupprothese in aanmerking komen) geïncludeerd. We 
een stapsgewijze implementatie en om de overlap met andere lopende projecten 
te minimaliseren. Aan nieuw opgenomen patiënten is gevraagd de PSIT zo snel 
mogelijk in te vullen en 6 weken later nog eens. Bovendien hebben we een online 
procesevaluatie uitgevoerd onder de betrokken zorgprofessionals met betrekking 
de PSIT ingevuld tijdens hun ziekenhuisopname. Vijftig patiënten hadden de PSIT 
ontvangen van een verpleegkundige en in vier gevallen is dit spontaan gebeurd, dat wil 
zeggen zonder interventie van de onderzoeker. Bijna de helft (47.7%) van de patiënten 
had een verhoogde score op minimaal één subschaal van de PSIT. Deze patiënten werd 
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gevraagd of zij een doorverwijzing wensten: drie wensten een doorverwijzing naar 
de nazorgpoli en een naar medische psychologie. Zes weken later hadden 64 (57.7% 
van de oorspronkelijke groep) patiënten de PSIT thuis ingevuld, waarvan 28 (43.8%) 
het eerste invulmoment. Dit keer werden 14 patiënten doorverwezen, allen naar 
de nazorgpoli. Een gepaarde t-test heeft geen statistisch verschil uitgewezen in 
gemiddelde scores tijdens de ziekenhuisopname en zes weken later.
Voor de procesevaluatie werden 129 zorgprofessionals uitgenodigd een online 
vragenlijst in te vullen. Dit is gedaan door 55 personen, waarvan een overgrote 
meerderheid (94%) aangaf te geloven in het nut van psychosociale screening. Echter 
gaf 38% aan het uitreiken van de PSIT niet als zijn of haar taak te zien en 56% werd 
niet aangemoedigd door een leidinggevende om de PSIT uit te reiken aan patiënten. Als 
opmerking werd aangegeven dat een hoge tijds- en werkdruk er geregeld voor zorgden 
er draagvlak is voor het implementeren van de PSIT, maar dat er meerdere logistieke 
problemen opgelost dienen te worden om psychosociale screening een vast onderdeel 
van de traumazorg te maken.
Hoofdstuk 7 bestaat uit een algemene discussie van dit proefschrift, te beginnen 
met een korte samenvatting van alle bevindingen uit de voorgaande hoofdstukken als 
ook implicaties en aanbevelingen naar aanleiding van deze bevindingen. We beschrijven 
dat er een risico is op een aantal vormen van vertekening van resultaten (in het Engels: 
bias), namelijk van taal en cultuur aangezien we in onze literatuuronderzoeken 
(hoofdstukken 2 en 3) alleen Engelstalige literatuur hebben opgenomen en in onze 
studies met patiënten (hoofdstukken 4 - 6) degenen met onvoldoende begrip van de 
Nederlandse taal hebben uitgesloten van deelname. Toch is dit risico in elk hoofdstuk 
minimaal. In onze literatuuronderzoeken werden slechts zeven artikelen uitgesloten op 
basis van dit criterium. In hoofdstuk 4 hebben we datasaturatie bereikt en de studie 
in hoofdstuk 5 heeft voldoende statistische power om alle beoogde psychometrische 
analyses uit te voeren. Bovendien is de steekproef in deze studie vergelijkbaar met de 
gehele traumapopulatie. Het hoofddoel van hoofdstuk 6 was om de haalbaarheid van 
implementatie te onderzoeken, daarbij speelt statistische power geen rol.
Toekomstig onderzoek is nog nodig om het meest geschikte tijdstip (of meerdere 
tijdstippen) van psychosociale screening in de klinische praktijk vast te stellen. Dit 
kan in de vorm van longitudinaal onderzoek met frequente meetmomenten. Daarnaast 
is het belangrijk om een implementatiestudie uit te voeren waarbij de inclusiecriteria 
simpeler en daarmee wellicht beter te onthouden zijn dan in onze haalbaarheidsstudie 
het geval was. Een volgende implementatiestudie kan inzicht geven in de effectiviteit 
van een combinatie van strategieën gebaseerd op onze aanbevelingen in hoofdstuk 
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6 en de alinea hieronder. Bovendien kan een multicenter onderzoek uitwijzen of het 
haalbaar is de PSIT ook in andere traumacentra te implementeren. Verder kan de 
effectiviteit van screening in kaart worden gebracht middels een pilot gerandomiseerd 
gecontroleerd onderzoek. Ook kan toekomstig onderzoek kennis opleveren wat betreft 
de kosten en de kosteneffectiviteit van psychosociale screening in de traumazorg. 
Vervolgonderzoek zou zich ook kunnen richten op het ontwikkelen van een adaptief 
testmodel, ter aanvulling op screening. Bijvoorbeeld, indien uit de PSIT een aanwijzing 
stemmingsproblemen in kaart te brengen en aan de hand daarvan de meest gepaste 
extra zorg aan te bieden. Tot slot is er ook toekomstig onderzoek nodig om kennis en 
inzicht te geven met betrekking tot geschikte interventies na psychosociale screening, 
zoals cognitieve gedragstherapie of EMDR.
Voor een succesvolle implementatie van de PSIT in de toekomst doen wij op 
hoofdstuk 6) enkele aanbevelingen. Ten eerste 
is het van belang om in de toekomst het hoger management van het ziekenhuis te 
gedaan op verpleegkundigen, die weliswaar het dichtst bij de dagelijkse zorg van de 
opgenomen patiënten staan, maar geen invloed hebben op besluitvorming en dagelijkse 
procedures. Het management zou ervoor kunnen zorgen dat psychosociale screening 
een verplichte procedure wordt, waardoor het werken met de PSIT als een onderdeel 
van het eigen takenpakket beschouwd gaat worden. Ten tweede zou implementatie 
bevorderd kunnen worden indien de PSIT gekoppeld zou kunnen worden aan het 
elektronisch patiëntendossier. Zodat zorgprofessionals bijvoorbeeld een automatische 
herinnering ontvangen en de antwoorden en scores op de PSIT in het patiëntendossier 
staan. Ten derde zou het zinvol kunnen zijn om één zorgprofessional per afdeling aan 
te wijzen die als een soort coördinator van psychosociale screening kan optreden, 
bijvoorbeeld een verpleegkundig specialist traumatologie. Deze zorgprofessional 
zou in gesprek kunnen met patiënten met betrekking tot antwoorden op de PSIT 
en een mogelijke doorverwijzing naar bijvoorbeeld medische psychologie en als 
aanspreekpunt dienen voor andere zorgprofessionals die vragen hebben over de PSIT. 
Ten vierde zien wij in toekomstige implementatie een belangrijke rol weggelegd voor 
de nazorgpoli, waarnaar de meeste patiënten met psychosociale problemen in onze 
voor meerdere patiëntpopulaties inclusief traumapatiënten, zou patiënten kunnen 
opvolgen en screenen op bijvoorbeeld een, drie, zes en twaalf maanden na het trauma. 
Binnen de nazorgpoli kan dan steeds bekeken worden of een andere zorgverlener, 
zoals een medisch psycholoog, toch zinvol is om de patiënt naartoe te verwijzen. Tot 
slot zien wij potentie voor nationale implementatie van de PSIT, dus niet alleen in het 
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ETZ maar in alle traumacentra. Hiervoor luidt het advies om een werkgroep te creëren 
waarin meerdere disciplines betrokken in de traumazorg betrokken zijn, meerdere 
ziekenhuizen maar ook meerdere vakgroepen (zoals de Nederlandse Vereniging voor 
Traumachirurgie en Nederlandse Orthopedische Vereniging). Deze werkgroep kan zich 
richten op het ontwikkelen van nationale richtlijnen voor psychosociale screening in 
de traumazorg, zoals in het verleden reeds is gedaan voor de oncologische zorg. Op 
deze wijze kan psychosociale screening een vast onderdeel worden van de traumazorg.
8
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Appendix 
The Psychosocial Screening 
Instrument for physical 
Trauma patients (PSIT)




Instruction: Below is a list of several problems which can be experienced by physical 
trauma patients. Please state to what extent you experienced each problem during the 
past week. Please check one of the four answers. There is no right or wrong answer, 
we are interested in your experience.
Not at all A little Quite a lot Very much
1 Anxiety, feeling tensed
2 Depressed mood
3 Problems with intimacy/sexuality
4 Feeling less attractive
5 Inadequate social support
6
7
Recurring memories, nightmares, 
trauma
8











Do you experience other psychosocial problems than those listed above? If so, please 
describe them below and state to what extent you experienced this problem in the 
past week?
Not at all A little Quite a lot
Very 
much
16 Other problem or problems, namely:




Items 1-15 can be scored 0 (not at all), 1 (a little), 2 (quite a lot), or 3 (very much).
Subscale 1 (Negative affect): Sum items 2, 10, 11, 12, 13, 14, and 15.
Subscale 2 (Anxiety and PTSS): Sum items 1, 7, 8, and 9.
Subscale 3 (Social and self-image): Sum items 3, 4, 5, and 6.
Item 16 is optional and does not belong to a subscale.
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PSIT (Nederlands / Dutch)
PSIT: Screeningsvragenlijst voor psychologische en sociale problemen na een ongeval
Hieronder staan een aantal problemen die mensen kunnen ervaren na een ongeval. 
Zou u voor elk probleem aan willen geven in hoeverre u er last van hebt gehad in de 
afgelopen week? Kruis a.u.b. één van de vier antwoorden aan. Er is geen goed of fout 










P r oblemen me t i nt i m it ei t/
seksualiteit
4 Gevoel minder aantrekkelijk te zijn




nachtmerries, en/of beelden 
8
Van streek raken bij het denken aan 
het ongeval
9 Alerter, meer op mijn hoede
10




13 Gevoel van machteloosheid
14 Boosheid
15 Meer spanningen in mijn relatie
Ervaart u ook andere problemen dan die hierboven staan? Zo ja, wilt u deze hieronder 








16 Ander probleem of problemen, namelijk:









Subschaal 1 = Negatief affect
Optellen scores op items 2, 10, 11, 12, 13, 14 en 15.
Subschaal 2 = Angst en PTSS
Optellen scores op items 1, 7, 8 en 9.
Optellen scores op items 3, 4, 5 en 6.
lichaamsbeeld, en/of verminderd zelfvertrouwen.
Item 16 is optioneel en valt niet onder een subschaal.
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Dankwoord (Acknowledgments in Dutch)
De totstandkoming van dit proefschrift was niet mogelijk geweest zonder directe dan 
wel indirecte steun van velen. Een aantal mensen wil ik via deze weg in het bijzonder 
bedanken.
Allereerst wil ik alle patiënten bedanken die hebben deelgenomen aan een 
focusgroep en/of vragenlijsten hebben ingevuld. Zonder jullie deelname en 
openhartigheid was dit proefschrift nooit tot stand gekomen. Trauma is meer dan 
alleen lichamelijk letsel. Mijn wens is dat dit proefschrift bijdraagt aan het groeiende 
besef dat trauma zoveel meer is dan alleen lichamelijk letsel en dat psychosociale 
screening onderdeel wordt van de traumazorg.
Mijn speciale dank gaat uit naar mijn promotor, prof. dr. Jolanda de Vries, en 
mijn copromotoren, dr. Taco Gosens en dr. Brenda den Oudsten. Dank voor jullie 
vertrouwen in mij en jullie cruciale rol in zowel mijn professionele als persoonlijke 
ontwikkeling.
Prof. dr. de Vries, Jolanda, naast mij begeleidde je nog vele andere promovendi. 
Ik was bang om lastig te zijn en om de zoveelste te zijn die aan je mouw trekt. Maar 
ik merkte al snel dat ik alles aan je mocht vragen. Ik bewonder hoe je steeds schakelt 
in je werkzaamheden voor de universiteit en het ziekenhuis en hoe je de vertaalslag 
maakt van onderzoek naar praktijk, maar vanuit die praktijk ook weer nieuwe ideeën 
voor onderzoek ontwikkelt.
Dr. Gosens, Taco, het is bijzonder en bewonderenswaardig hoe jij je werk als 
orthopedisch chirurg combineert met het doen van wetenschappelijk onderzoek. 
Jouw klinische blik was onmisbaar voor mijn onderzoek en proefschrift. Het was heel 
inspirerend om deelnemers aan mijn onderzoek die eerder door jou behandeld waren 
vol lof te horen spreken over jouw eerlijke en nuchtere houding naar hen toe.
Dr. den Oudsten, Brenda
gemaakt in mijn onderzoeks- en schrijfvaardigheden. De artikelen in dit proefschrift 
zijn dankzij jouw uitgebreide feedback naar een hoger niveau getild. Jij stimuleerde 
me steeds mijn doel voor ogen te houden. Richting het einde van het traject wist je 
eindelijk tot me door te dringen hoe belangrijk het is om goed voor mezelf te zorgen, 
een wijze les voor mezelf als werknemer en als mens.
Leden van de promotiecommissie, prof. dr. K. Sijtsma, prof. dr. D.M.J. Delnoij, 
prof dr. M.H.J. Verhofstad, prof. dr. H.J.J.M. Berden, dr. P.K. Bos, hartelijk dank voor 
de tijd die u nam voor het kritisch lezen en beoordelen van mijn proefschrift.
Medewerkers van verpleegafdelingen Traumachirurgie, Algemene Chirurgie en 
Orthopedie van het ETZ, dank voor jullie goede zorg aan traumapatiënten en zowel 
directe als indirecte medewerking aan mijn project. Naast alle andere ontwikkelingen 
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in het ETZ de afgelopen jaren, hebben jullie ook een belangrijke bijdrage geleverd aan 
de totstandkoming van dit proefschrift.
PIT-stagiaires Rebecca, Selina, Floor en Jordy, ik kan jullie niet genoeg bedanken 
voor jullie inzet en bijdrage aan mijn project. Wat er ook gedaan moest worden, jullie 
Gezellige en slimme collega’s: niet iedereen is er mee gezegend. Op de beruchte 
‘Kamer 7’ - op de nog beruchtere ‘Harry Potter etage’ - was ik dat gelukkig wel. 
Leonie, Nena, Maureen, Eva, Marleen, Claudia, Hugo, Marc, Johan en Jeske, wat 
beschuldigingen van de Sint-rijmpjes zijn vergeven, wat een eer dat jullie mij zo creatief 
inschatten. Nena en Leonie
in Dublin, mijn eerste internationale congres.
Een aantal collega-onderzoekers in het ETZ en aan TiU wil ik ook bedanken, waarbij 
ik niemand tekort wil doen. Topzorg-onderzoekers op ‘Kamer 1’, dank voor jullie 
de TiU, ondanks dat ik als externe promovendus niet middenin het campusleven stond, 
heb ik me met jullie toch verbonden gevoeld. Stefanie, jij gaf mij altijd het gevoel dat 
Maria, 
Frederique, dank voor 
je hulp in het evalueren van de kwaliteit van de studies in mijn tweede systematisch 
literatuuronderzoek. Linda, wij kennen elkaar sinds de ‘bioscoop’ en zijn elkaar nooit 
meer uit het oog verloren.
Ook andere medewerkers van het ETZ hebben een belangrijke rol gespeeld in mijn 
promotietraject. Katinka, dankzij jouw herhaaldelijke uitleg over de traumaregistratie 
en variabelen als ISS en AIS groeide mijn kennis en begrip over trauma. Ik voel me 
vereerd dat je mijn project een plekje hebt gegeven in jouw proefschrift. Mariska, 
je had je handen vol aan allerlei projecten en toch toonde je ook interesse in mijn 
Yvette, met jouw organisatorisch talent was je voor mij en andere promovendi van 
Trauma Topzorg een onmisbaar aanspreekpunt. Lea en Christel, de multidisciplinaire 
nazorgpoli is jullie kind zoals de screeningsvragenlijst mijn kind is. Jullie passie en 
inzet voor de patiëntenzorg maar ook voor mantelzorgers is bewonderenswaardig 
Joyce, dank voor onze korte samenwerking en de rust die je steeds 
weet uit te stralen. Carola, Saskia en Sjoukje, op jullie kon ik altijd rekenen bij het 
inplannen van afspraken met mijn (co-)promotoren. Elisa, jouw hulp en inzet tijdens de 
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jullie vertrouwen in mij en de vele peptalks blijf ik groeien als instructeur en als mens. 
#bodyattacklove #freedomstrength.
Nena en Panji, ik ben vereerd met jullie als paranimfen. Heel bijzonder dat jullie 
Lieve Nena, ik ben je voor zoveel dingen dankbaar. Je luisterend oor tijdens onze 
vele lunchwandelingen. Je tips en hulp bij het organiseren van mijn focusgroepen en 
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afgerond en je proefschrift hebt verdedigd. Maar bovenal dank voor je betrokkenheid 
Lieve Panji, weet je nog, dat bankje op de middelbare school, waar we vele pauzes 
en tussenuren hebben doorgebracht? We waren geen klasgenoten, maar er is toch een 
vriendschap ontstaan die in de loop der jaren alleen maar sterker is geworden. Zelfs al 
zien we elkaar een periode minder vaak door studie of werk, als we elkaar weer zien of 
spreken zit het gewoon goed. Dat is zeldzaam. Ik bewonder hoe jij studie en werk altijd 
gin-tonic (of twee), een nieuwe oplader, advies over jetlag, het moeten verkleinen van 
voor je eerlijkheid, vriendschap en loyaliteit.
Lieve tante Waya en Roos, bedankt voor alle interesse en betrokkenheid in 
elke fase van mijn leven, van mijn studie tot en met mijn promoveren en alles wat 
er tussen zit. De gezellige reis naar het historische Athene na mijn afstuderen zal ik 
nooit vergeten.
Lieve papa en mama, aan jullie heb ik het meest te danken. Vaak hoorde ik jullie 
zeggen dat jullie me meer wilden helpen. Maar promoveren betekent hard werken 
doorzettingsvermogen. Studeren, promoveren: niets was voor mij mogelijk geweest 
zonder jullie steun, vertrouwen en onvoorwaardelijke liefde. Er zijn geen mensen aan 
wie ik meer te danken heb, en die ik het meer gun om meer te genieten van het leven, 
dan jullie. 




Karabatzakis M, Den Oudsten BL, Gosens T, De Vries J. Psychometric properties of 
the psychosocial screening instrument for physical trauma patients (PSIT). Health and 
Quality of Life Outcomes. 2019;17:172.
Kruithof N, Traa MJ, Karabatzakis M, Polinder S, De Vries J, Jongh MAC. Ervaren 
kwaliteit van leven na een trauma. FysioPraxis, 2018(Maart), 30-33.
Kruithof N, Traa MJ, Karabatzakis M, Polinder S, De Vries J, Jongh MAC. Perceived 
changes in quality of life in trauma patients: a focus group study. Journal of Trauma 
Nursing. 2018;25(3):177-186.
Kruithof N, Haagsma JA, Karabatzakis M, Cnossen MC, de Munter L, van de Ree CLP, 
Jongh MAC, Polinder S. Validation and reliability of the Abbreviated World Health 
Organization Quality of Life Instrument (WHOQOL-BREF) in the hospitalized trauma 
population. Injury. 2018;49:1796-1804.




Maria Karabatzakis was born on June 4th, 1990 in Tilburg, the Netherlands. In 
2009, she completed her pre-university secondary education (Dutch: VWO) at 
2College Cobbenhagen in Tilburg. In 2013, she completed the Bachelor Psychology 
at Tilburg University. During academic year 2011-2012, Maria studied abroad at 
Teesside University in the United Kingdom with an Erasmus scholarship. In 2015, 
she obtained her Master of Science degree in Medical Psychology, with distinction, 
at Tilburg University. In April 2016 she started her PhD program at the Department 
Trauma Topcare of the Elisabeth-Tweesteden Hospital Tilburg, in collaboration with 
the Department Medical and Clinical Psychology of Tilburg University, focusing on 
psychosocial screening after physical trauma and the development, psychometric 
evaluation, and pilot implementation of a new screening instrument for injured adults. 
BodyAttack instructor at Basic-Fit Artemisstraat in Tilburg, where she currently also 
teaches freedom strength classes.
BNW_Maria Kara_V3.indd   244 24-04-20   17:12
BNW_Maria Kara_V3.indd   245 24-04-20   17:12
Omslag_Maria_DEF.indd   2-3 14-04-20   09:49
